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A 0.015 scale model of a modified version of the MDAC Space Shuttle Booster
was tested in the Naval Ship Research and Development Center 7 x 10 Foot
Transonic Wind Tunnel during March 1971 ('Test Number NSRRDC 3110) to obtain
force, static stability, and control effectiveness data. This test was con-
ducted by Lockheed's Huntsville Research and Engineering Center for the Aero-
Astrodynamic Laboratory of the George C. Marshall Space Flight Center. Data
were obtained for a cruise Mach Number of 0.38, altitude of 10,000 ft
(q = 165 psf), and Reynolds Number per foot of approximately 2 x 10 6 . The
model was tested through an angle of attack range of -40 to 150 at zero de-
gree angle of sideslip, and at an angle of sideslip range of -6 ° to 6 ° at
fixed angles of attack of 00, 60, and 150. Other test variables were elevon
deflections, canard deflections, aileron deflections, rudder deflections,
wing dihedral angle, canard incidence angle, wing incidence angle, canard
position, wing position, wing and canard size, canard control flap size and
dorsal fin size.
Plotted data for this test will be published under one data report number
(DMS-DR-1139) with four volumes as follows:
I. Canard Parametric Variations Data plot pages 1-525
II. Wing Parametric Variations - Size Data plot pages 526-1309
and Location
III. Wing Parametric Variations - Incidence Data plot pages 1310-1804
and Dihedral
IV. Surface Effectiveness, Model Buildup Data plot pages 1805-2207
and Directional Stability at High
Angles of Attack
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A 0.015 scale model of a modified version of the MDAC Space Shuttle Booster
was tested in the Naval Ship Research and Development Center 7 x 10 Foot
Transonic Wind Tunnel during March 1971 (Test Number NSRDC 3110) to obtain
force, static stability, and control effectiveness data. This test was con-
ducted by Lockheed's Huntsville Research and Ehgineering Center for the Aero-
Astrodynamic Laboratory of the George C. Marshall Space Flight Center. Data
were obtained for a cruise Mach Number of 0.38, altitude of 10,000 ft
(q = 165 psf), and Reynolds Number per foot of approximately 2 x 106. The
model was tested through an angle of attack range of -4° to 150 at zero
degree angle of sideslip, and at an angle of sideslip range of -60 to 60 at
fixed angles of attack of 0° , 60, and 150. Other test variables were elevon
deflections, canard deflections, aileron deflections, rudder deflections,
wing dihedral angle, canard incidence angle, wing incidence angle, canard
position, wing position, wing and canard size, canard control flap size,
and dorsal fin size.
Plotted data for this test will be published under one data report number
(DMS-DR-1139) with four volumes as follows:
I. Canard Parametric Variations Data plot pages 1-525
II. Wing Parametric Variations - Size Data plot pages 526-1309
and Location
III. Wing Parametric Variations - Incidence Data plot pages 1310-1804
and Dihedral
IV. Surface Effectiveness, Model Buildup Data plot pages 1805-2207




The baseline model was a 0.015-scale modified version of the McDonnell Douglas
model 256-14 booster configuration which was designed by NSRDC to allow the
following variations in geometry: canard vertical location, size and incidence
angle; wing vertical 'location, size, incidence angle, dihedral angle and vari-
able wing tip fins; and dorsal fin size. A sketch of the baseline model is
shown in Figure 2. In addition to the geometrical variations, the model had
deflectable elevons, canard trailing edge flaps, dorsal fin rudders, and wing
tip rudders. Deflection angles were obtained by replacing the control sur-
face with a separate surface set to the desired angle. A typical model in-
stallation is shown in Figure 3 for configuration BlC2FlWlVl with an aileron
control deflection of 20 degrees.
Four pressure ports were used for measuring the base pressures, and were located
as shown in Figure 4. Measurements from the pressure ports were used to cal-
culate the base drag coefficient.
To ensure a turbulent boundary layer, artificial transition strips were applied
as shown in Figure 5. Wing, body and canard grit size were calculated by the
method of Braslow and Know for a tunnel Reynolds number of 2 x 106 per foot.
Model Components Tested
B1 = Baseline MDAC booster body (length = 3.453 ft)
B2 = Baseline MDAC booster body (length = 3.06 ft)
W1 = Baseline booster wing (planform area = 1.355 ft2 )
W2 = Alternate high aspect ratio wing (planform area = 1.148 ft2)
V1 = Booster wing tip vertical fin (planform area = 0.226 ft2 )




Model Component Tested (Con't)
D1 = Booster large dorsal fin
D2 = Booster small dorsal fin
D3 = Booster small dorsal fin
Cl = Booster large canard
C2 = Booster small canard
C3 = C2 with Fl portion removed
Fl = Canard trailing edge control surface for Cl (20% chord exposed area)
F2 = Canard trailing edge control surface for C1 (40% chord exposed area)
F3 = Canard flap, F2 for C2 with Fl portion removed
For detailed information on the above components refer to the model component










See Data Collation Sheets for a complete list of combinations tested.
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TEST FACILITY DESCRIPTION
The test program was conducted in the NSRDC 7 x 10-foot transonic wind
tunnel, which is a closed-loop, continuous flow tunnel with a Mach number
range from M = 0.30 to M = 1.20 at simulated altitudes from sea level to
40,000 feet. Reynolds number can be varied between 1 x 10 and 3 x 106 per
foot by adjusting the settling chamber total pressure.
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TABLE I., SADSAC NOMENCLATURE OF AERODYNAMIC COEFFICIENTS
SADSAC NOMENC"LA'TU,
COEFFICIENT COEFFICIENT NAME
BODY AXIS STABILITY AXIS WIND AXIS
CA Total Axial Force CA
CA]B Base Axial Force CAB --
CAiF Forebody Axial Force CAF
CD Total Drag Force - CD CDTOTL
CD]B . Base Drag Force - CDB CDBASE
CDF Forebody Drag Force - CDF CDFORE
CL Lift Force - CL CL.
CN Normal Force CN
Cy Side Force CY. CY CC
Cl Rolling Moment CBL CSL CWL
Cm Pitching Moment CLM CLM CPM
-Cn - . Yawing Moment CYN . CLN CLN
L/D. Lift-To-Drag Force Ratio - L/D CL/CD
L/D Lift-To-Forebody Drag Force Ratio - L/DF' CL/CDF
N/A Normal-To-Axial Force Ratio N/A






REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
.o . 2.49 9_ ____ , . ,





PM \ 750 I- :t
YM ___5 _W_















This section includes a description of the data reduction accomplished
by NSRDC and by SADSAC
For SADSAC
A six-component strain gauge balance was used to measure the force and moment
data for this test (see Figure 1 for axis system orientation); four base pres-
sures were also measured but only two were used to calculate the base axial
force coefficient (CAB). Reference data utilized to reduce the measured data
to coefficient form are listed below:
Sref = ing W1 planform area = 1.355 ft2
ref = ref = Body Bl length = 41.436 in
The moment reference point (MRP) for all data in which Bl was tested is 31.14
inches aft of the fuselage nose, on the lateral centerline and 0.225 inch
above the vertical centerline of the model. The MRP for all data in which B2
was tested is 26.64 inches aft of the nose, on the lateral centerline, and
0.225 inch above the model vertical centerline.
Data submitted to SADSAC were CN, CA, CIM, CBL, CYN, CY, CL, CD, L/D, CAB, CAF,
BP(1), and BP(3); BP(1) and BP(3) are base pressure coefficients applicable to
base pressure tubes 1 and 3 (see Figure 4). The base axial force coefficient
(CAB) was calculated as listed below:




Al = total area of 10 nozzles at the throats = 0.0121 ft2
A2 = total area of 10 nozzles at the nozzle exits minus the total
throat area (Al)
A3 = total base area minus Al and A2
A3 = 0.1312 ft2 for high wing
A3 = 0.1372 ft2 for low wing
By SADSAC
A request for incremental effects of control deflection required additional
processing of the basic data by SADSAC. Coefficient data was obtained at
even values of angle of attack (a = -2, 0, 4, 6, 8 and 10 ) and then used
to determine the difference between the datasets, i.e. (CN)6e=1 0 - (C)-e=O .
Incremental data were obtained for the following coefficients: CL, CLM, CD,
L/D, CYN, CBL, and CY.
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SUMMARY DATA PLOT INDEX
CCtFIGURATC[I COMEFFICIENT
VARIABLE CCOFIGURATION CCNHDITIONIS FIXED SCHEDULE PAGES
IWlSIZ INCIM DINDRL WNGPOS CNDSIZ INCIDC CNDPOS
Canard Size WiVl 0 7.66" 1 - 3 1 A 1-8
Canard Size Wivl O 7.66 1 - 3 1 B 9-11
Canard Position W1V1 O0 7.66 ° 1 C2 3 - A 12-19
Canard Position W1V1 0O 7.66" 1 C2 3 - B 20-22
Canard Incidence W1V1 0° 7.66° 1 C2 - 1 A 23-30
Canard Incidence WiVi o0 .7.66° 1 C2 - 1 B 31-33
Canard Size wiVl 0° 7.66° 1 - 3 2 A 34-41
Canard Size WiVl o° 7.66" 1 - 30 2 B 42-44
Canard Position WlVl O0 7.66 ° 2 C2 30 - A 45-52
Canard Position .WlVl 0° 7.66° 2 C2 3 - B 53-55
Canard Incidence WlV1 0° 7.66 1 C2 - 2 A 56-63
Canard Incidence WlVl 0° 7.66° 1 C2 - 2 -B 64-66
Canard Size WlVl 30 7.66° 1 30 1 A 67-74
Canard Size WVl 3° 7.660 1 - 3 1 B 75-77
Canard Position wlVl 3° 7.66° 1 C2 3° - A 78-85
Canard Position W1V1 30 7.66° 1 C2 3 - B 86-88
Canard Incidence WiVi 30 7.66° - 1 C2 - 1 A 89-96
Canard Incidence WiVi 30 7.66° 1 C2 - 1 B .97-99




VARIABLE CONFIGURATICH CONDITIONS FIXED SCHFDULE PAGES
WNDSIZ INCIIDW DINDRL WNGPOS CNDSIZ INCIDC (RDPOS
Canard Size WiVi 30 7.660 1 - 30 2 A 100-107
Canard Size WiVi 30 7.660 1 30 2 B 108-110
Canard Position W1V1 30 7.660 2 C2 30 - A 111-118
Canard Position WiV1 .30 7.660 2 C2 30 - B 119-121
Canard Incidence W1V1 30 7.66° 2 2 - 2 A 122-129
Canard Incidence- WiV1 3 7.66" 2 C2 - 2 B 130-132
Canard Size W1V1 0o .7.660 *2 30 1 A 133-140
Canard Size W1V1 00 7.660 2 - 30 1 B 141-143 
Canard Incidence WiV1 00 7.660 2 C2 - 1 A 144-151
Canard Incidence WiVi 0" 7.66° 2 02 - 1 B 15(-154
Canard Size W1Vi 0O 7.660 2 C2 30 1 A 155-162
Canard Size Wlii 00 7.660 2 C2 30 1 B 163-165
Canard Incidence WiVi 00 7.66° 2 (2 - 1 A 166-173
Canard Incidence WiV1 00 7.660 2 02 - 1 B 174-176
Canard Size W1V1 30 7.660 2 30 1 A 177-184
Canard Size WiVi 3° 7.660 2 - 30 1 B 185-187
SUT4ARY DATA PLOT INDEX
(COTITNUED)
CONFIGURATION COEFFICIEfT
VARIABLE C(aFIGURATION CO(EDITIONS FIXED SCHEIULE PAGES
WNDSIZ INCIDW DINDRL WNGPOS CDSIZ INCIDC CNDPOS
Canard Incidence W1V1 30 7.660 2 C2 30 1 A 188-195
Canard Incidence wvli 30 7.660 2 C2 30 1 B 196-198
Canard Size Wr1 30 7.660 2 - 3 2 A 199-206
Canard Size! Wi 30 7.66° 2 - 3 2 B 207-209
Canard Incidence W1 30 7.660 2 C2 - 2 A 210-217
Canard Incidence WI 3° 7.660 2 C2 - 2 B 218-220
Canard Size! W1 0 7.660 1 15° 1 A 221-228
Canard Size W1 .00 7.660 1 - 150 1 B 229-231
Canard Position W1 0° 7.660 1 C2 150 - A 232-239
Canard Position W1 00 7.660 1 C2 150 - B 240-242
Canard Size W1 00 7.660 1 - 150 2 A 243-250
Canard Size Wi 00 7.660 1 - 150 2 B 251-253
Canard Position W1 0° 7.66° -- 2 C2 150 - A 254-261
Canard Position W1 00 7.660 2 C2 150 - B 262-264
Canard Size! 1 30 7.660 1 - 15 ° 1 A 265-272
Canard Size W1 30 7.660 1 - 15° 1 B 273-275
Canard Position W1 30 7.660 1 C2 15° - A 276-283














VARIABLE CONFIGURATION CONDITIONS FIXED SCHEDULE PAGE
WNDSIZ INCIDW DINDRL WNGPOS CNDSIZ INCIDC CSDPOS
Canard Size Wl 3° 7.66° 1 - 15 - A 287-294
Canard Size Wi 3° 7.66° 1 - 15° - B 295-297
Canard Position W1 30 7.66° 1 C2 15 - A 298-305
Canard Position Wi 30 7.66° 1 C2 150 - B 306-308
0 0
Canard Size Wi 3° 7.66" 2 - 15 1 & 2 A & B 309-352
Canard Position Wl 0° & 3 7.660 1 & 2 C1 3 & 150 1 & 2 A & B 353-440
Canard Incidence Wi 0O & 30 7.66 1 & 2 Cl - 1 & 2 A & B 441-528
Wing Size - ° & 3 7.66° 1 (2 3 & 15 1 & 2 A & B 529-616
Wing Size - 00 & 3° 7.66" 2 C2 3° & 15° 1 & 2 A &-B 617-704
Wing Size - O & 3 7.66 ° 1 C1 3 & 15 1 & 2 A & B 705-792
Wing Size - o & 3° 7.66° 2 C 3° & 15° 1 & 2 A & B 793-880
Wing Location WiVl 0 7.66 - C2 3°& 15° 1 & 2 A B 881-1001
W1V2
Wi
Wing Location lV 3 7.66 - C2 3° & 15° 1 & 2 A & B 1002-1133
W2
..
_ -- F Y-4o. 
i
i
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I N (ARY DATA PLOT I3DEX
(CIOWMUED)
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VARIAXLE CCNFIGLRATICK CONDITIONS FIXED SCHEDULE PAGES
WNDSIZ INCIDW DINDRL WNGPOS CNDSIZ INCIDC CINDPOS
Elevon Effectiveness W1iV1 0 7.660 1 C2 & 3 1 C 2075-2090
Off
Rudder Effectiveness W1V1 0° 7.66° 1 C2 & 3° 1 D 2091-2102
Off
Canard Effectiveness W1V1 00 7.660 1 C2 30 1 E 2103-2126
Aileron Effectiveness WV1 0° 7.66° 1 C2 & 3 ° 1 F 2127-2180
off




(A) CN, CA, CIM, CL, CD, L/D & CAB vs. ALPHA
CLM vs. CL
-(B) CBL, CYX & CY vs. BETA
(C) DCL, DCDM, DCD & DL/D vs. ELEYTR
(D) DCYN, DCHL, DCY, DCD, DCIM, & DL/D vs. RUDDER
(E) DCL, DCIM, DCD & DL/D vs. CANARD
(F) DCYN, DCBL, DCY, DCD, DCIM & DL/D vs. AIIORN
(G) CBL, CYN & CY vs. ALPHA
II
Notes:
1. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows.
2. For clarity, origins of wind and stability










Figure 1. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle
7. t-l







































Note: Grit is Carborundum
All strips are 1/8" wide
ur 
V\ 
Fig.&.- Typical Transition Grit Installation on Body, Wing and Canard
T' .' ABLE III.
MODEL COMPONENT: BODY - B I
GENERAL DESCRIPTION: - M-_ )) b4 c 0A? s(
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Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
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Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
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Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC






























Fus. Sta. of .25 MAC
W.P. of .25 MAC
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TABLE VIII.
MODEL COMPONENT:
GENERAL DESCRIPTION: tO-o-n ·..n. A - Af.t_ 4 .
~(D"..;_...'- r,;. 0 -I D0-_ 4-;a o,5i,
DRAWING NUMBER:
DIMENSIONS:




















Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC



































Fus. Sta. of .25 MAC
W.P. of .25 MAC
















Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord




Area Moment (Normal to hinge line)
FULL-SCALE
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TABLE X.
MODEL COMPONENT:







Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord





























Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord
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Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC
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TABLE XIII. I
MODEL COMPONENT:























Root (Wing Sta. 0.0)
Tip, equivalent)
MAC, inches
Fus. Sta. of .25 MAC
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Fus. Sta. of .25 MAC




















































Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC





























Fus. Sta. of .25 MAC
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Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord























MODEL COMPONENT: F C ( C A.J v
GENERAL DESCRIPTION:
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Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord
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TABLE XVII. '
MODEL COMPONENT: AF 2 -A-U e_-_ _ C \
GENERAL DESCRIPTION: . o, ,. ,,_.t , . .:d.  .,._!. ,Q
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Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord

































Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord
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TABLE XlX.
MODEL CO14PONENT: F3








Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord
At Outb'd equiv. chord
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a ALPHA angle of attack, angle between the projection
of the wind Xw-axis on the body X, Z-plane and
the body X-axis; degrees
BETA sideslip angle, angle between the wind Xw-axis
and the projection of this axis on the body
X-Z-plane; degrees
PSI yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated toward the positive Y-axis; degrees
PHI roll angle, angle of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees
P air density; Kg/m3 , slugs/ft3
a speed of sound; m/sec, ft/sec
V Speed of vehicle relative to surrounding
atmosphere; m/sec, ft/sec
q Q(PSI) dynamic pressure; 1/2PV, psi, psf
Q(PSF)
M MACH Mach number; V/a
RN/L RN/L Reynolds number per unit length; million/ft
p static pressure; psi
p total pressure; psi
CP pressure coefficient; (p-po)/q
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NaIM4CLATURE (Continued)
Reference & C. G. Definitions
SADSAC
SYMBOL SYMBOL DEFINITION
S wing area; m2, ft2
S re SREF reference area; m2, ft2
wing mean aerodynamic chord or reference
chord; m, ft, in (see Iref or LREF)
fref LREF reference length; m, ft, in.; (see c)
bref BREF wing span or reference span; m, ft, in
Ab base area; m2 , ft2 , in2
c. g. center of gravity
MRP MRP abbreviation for moment reference point
XMRP abbreviation for moment reference point
on X-axis
YMRP abbreviation for moment reference point
on Y-axis


























force or moment about the Y axis
moment about the Z axis














CN CN normal force coefficient; FN/qS
CA CA axial force coefficient; FA/qS
CAf CAF -forebody axial force coefficient; CA- CAb
Cm CIM pitching moment coefficient; My/qS lref
Cy CY side force coefficient; Fy/qS
Cn CYN yawing moment coefficient; MZ/qS bref






CL CL lift force coefficient; FL/qS
CD CD drag force coefficient; FD/qS
CDb CDB base drag coefficient
CDf CDF forebody drag coefficient; CD - CDb
Cm CIM pitching moment coefficient; My, /qS lref
CY side force coefficient; Fy/qS
Cn CLN yawing moment coefficient; MZ,s/qS bref
C2 CSL rolling moment coefficient; MX, /qS bref
L/D L/D lift-to-drag ratio; C/CD





horizontal tail incidence; positive when
trailing edge down; degrees







































trailing edge to the left
trailing edge down
trailing edge down with respect
to control surface
antisymmetrical surface deflection angle, degrees;
positive trailing edge down:
left aileron - trailing edge down
right aileron - trailing edge down
left elevon - trailing edge down
right elevon - trailing edge down
left spoiler - trailing edge down






















CNDPOS CNDPOS canard vertical position (l=high, 2=low)
WNGPOS WNGPOS wing vertical position (l=high, 2=low)




DIHDRL wing dihedral angle; deg.
ic INCIDC canard incidence angle, positive when
trailing edge down; deg.
ACL DCL incremental lift coefficient, algebraic
difference of two runs.
ACD DCD incremental drag coefficient, algebraic
difference of two runs.
LCM DCLM incremental pitching moment coefficient,
algebraic difference of two runs.
AL/D DL/D incremental lift drag ratio, algebraic
difference of two runs.
ACy DCY incremental side force coefficient,
algebraic difference of two runs.
ACn DCYN incremental yawing moment coefficient,
algebraic difference of two runs. Body
axis system.
ACe DCBL incremental rolling moment coefficient,




A tabulated data listing, consisting of all sero data sets, both original
and those created in arriving at the plotted material to be presented subse-
quently, is available as an addendum to this report. The tabular listing is
made up in two sections:
(a) a brief summary list of all data sets containing the identifier,
the descriptor, and the resident dependent variables.
(b) a full list of all data sets containing all resident or
selected aerodynamic coefficients of the data sets as well as
the above mentioned information.
The listing is currently sent on limited distribution to the following organ-
izations:
NASA AMES Mr. V. Stevens
NSRDC Mr. D. Chadock
If copies of this listing are desired, please contact the above or the cog-
nizant SADSAC personnel who, for this data, is:
W. R. Morgan
Department 2780
Chrysler Corporation Space Division




































-4 -2 0 2 4 6 8 10 12 14
ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURAT;!ON DESCRIPTION
NSRDC-3110,MSFC/LMSC BOOSTER BICFI WI VI
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0 2 4 6 8 10 12 14 16 18 20
ANGLE OF ATTACK. ALPHA. DEGREES
ON ELEVTR CANARD INCIOC CNDPOS REFERI
OSTER BI C2FI WI V -20.000 0.000 3.000 1.000 SREF
OSTER BI C2F1 VI  -10.000 0.000 3.000 1.000 LREF
OSTER BIC2FIWI¥VI .0.000 0.000 3.000 1.000 BREF
OSTER 81 C2F WI V1I 10.000 0;000 3.000 1 .000 XMRP
SitER BIC2FIWIVI 20.000 0.000 3.000 1 .000 YMRP
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6 8 10 12 14 16
ATTACK, ALPHA, DEGREES
ELEVTR CANARD INCIOC CNCFOS
-20.000 0.000 3.000 1.000
-10.000 o.00o 3.000 1.000
0.000 0.000 3.000 1.001
10.000 0.000 3.000 S.000
20.000 0.000 3.000 1.000
30:000 0.000 3.000 ;1.000


































































I0. BETA = 0






ANGLE OF ATTACK, ALPHA. DEGREES
ELEVTR CANARD INCIDC
R BICBFIWIVI -20.000 0.000 3.000
R BICZFIWI V -10.000 0.000 3.000
R BICFIWI VI 0.000 0.000 3.000
R BICZFIWI VI 10.000 0.000 3.000
R BICZFI WV V 20.000 0.000 3.000
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NSRDC-3110,NSFC/ LHSC BOOSTER BIC2FIWIVl
NSRDC-31IO,MSFCC/LMSC. BOOS'TERB1 CZFI'WI VI












































































ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION CESCRIPTION ELEVTR CANARD INCICC
NSROC-3110,MSFC/LMSC BOOSTER BICZFIWIVS -20.000 0.000 3.000
NSROC-3110 MSFC/LMSC BOOSTER BICEF WIVI -10.000 0.000 3.000
NSRCC-3110 , MSFC/LMSC BOOSTER BIC2FIWIVI 0.000 0.000 3.000
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI 10.000 0.000 3.000
NSRCC-3110,MSFC/LMSC BOOSTER BIC2FIWIV1 20.000 0.000 3.000
NSRCC-3110,MSFC/LHSC BOOSTER BICFIWIV1I 30.000 0.000 3.000
0.381'
CNDPOS REFEREN-E INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
1.000 BREF 41.4360 INCHES
1.000 XMRP 31.1400 INCHES
1.000 YMRP 0.0000 INCHES
1.000 ZMRP 0.2250 I.NCHES
SCALE 1.5000 PERCNT
PAGE 1:81 1







-0.0 -° .4 -0. 2 0.0 .o2 0.o4
LI
CATA SET SYMBOL CONFIGURATION CESCRIPTION
(RN2329) 1 NSROC-3110,MSFC/LMSC BOOSTER BlC2FlWIVI
(RN23411 NSROC-3110,MSFC/LMSC RBOOSTER BICZFIWIVI
IRN420011 NSRDC-3110,MSFC/LMSC BOOStER BCZFl W1I VI
IRN523531 f NSRoC-3110,HSFC/LMSC BE1OSTER BIC2FIWlVI
IRN23651 1I NSR0C-3l10,MSFC/L St aB~SrER BlC2FlWlVl
CRN2ZIT) I MSROC-3110,HSVC/LM.t b0ISTER BlC2FIWIVI
MACN 0.3C1
0.6 0.8 1.o 1.2 1
FT COEFFICIENT. CL
ELEVTR CANARD INCIDC CNDFOS
-20.000 0.000 3.000 1.000
-10.000 0.000 3.000 1.000
0.000 0.000 3.000 1.000
10.000 0,000 3.000 1.000
20.000 0.000 .000 1.000
30.000 0.000 3.000 1.000
REFERENCE INFORMATION






SCALE 1.5 000 PERCNT
PAGE. 1812-
: :
: - : : 

































NSRCC-3110,MSFC/LMSC BOOSTER BCFI WI VI
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LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA =0 DEGREES






NSRDC-3110, SFC)LASC 10QST0 F
C NsRC-3I110 SFcL^lkc BdSt TEI
NACH 0.3S1
0 2 4 .6
SIDE SLIP ANGLE. BETA. DEGREEt
ELEVTR CANARD INCIDC|(
R BICZFWI VI -ZO.OO 0.000 3.000
R BCZFIWI VI -10.000 0.000 3.000
R BICZFIWIVI 0.000 0.000 3.000
R BIC2FIUWVI 10.000 0.000 3.000
R BlCZFIWVI 20.000 0.000 .000,




































































SIDE SLIP ANGLE. BETA, DEGREES
ELEVTR CANARD INCICC
Rf B1CZF1 WV I V -20.000 0.000 3.000
R BIC2FIWIVI -10.000 0.000 3.000
R BICZF1WI VI 0.00o0 0.000 3.000
R B1C2F1WIVI 10.000 0.000 3.000
R BIC2FlWIVI 20.000 0.000 3.000
fR B1C2FI W V 30.000 0.000 3.000
CNDPOS REFERENCE INFORMATION
.000 SREF I .3550 SQ.FT.
1.000 LREF 41.4360 INCHES
1.OO BREF 41 436D0 INCHES
1.000 XMRF 31.1400 INCHES
1.000 YMRP 0.0000 INCHES
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6 a 10 14
ATTACK. ALPHA, DEGREES
ELEVTR CANARD INCICOC CNOCFOS
-20.000 10.000 3.000. 1.000
-10.000 10.000 3.000 1.000
0.000 10.000 3.00u i.0OO
10.000 10.000 3.000 c .000
20.000 10.000 3.000 1.000

























































































I STICS. NSROC 3110. BETA = o
ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR CANARD INCICC
:R BIC2F2WIVI 
-20.000 10.000 3.0 0R BJC2F2WIVI 
-10.000 10.000 3.000
R B1C2F2W2IV1 0.000 10.000 3.noo
R BIC2F2WlVl 10.000 10.000 3.<00
R BIC2F2Wt Vl 20.000 10.000 3.000
R 1CZF2WI V1 30.000 10.000 3.000
18 20 22 24 26
CNCFOS REFERENCE INFORMATION
1.0oo SREF 1.3550. S0.-T.
1.000 LREI' 41.4360 INCHES
1.000 BREF 41.4360 INCHES
1.000 XMRP . 31.1400 INCHES
1.000 TYRF 0.0000 INCHES
1.000 ZnRP O.2Z50 INCHES
SCALE 1.5000 PERCNT
PAGE. 18i7
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSROC 3110, BETA = 0,











[~ NSRCC-3110I,SFC/L#SC BOOSTER DC2iF2WVIV
MACH
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2 4 6 8 10 12 14 16 s18 20 ' 22
ANGLE OF ATTACKO ALPHA, DEGREES
ELEVTR CANARD INCICC CNDPOS REFERENCE IN
:R BIC2F2WIVI -20.00G 10.000 3.000 1.000 SREF 1.35
R BIC2F2WIVI -10.000 10.000 3.000 1.000 LREF 41.43
R BICZF2WIVI 0.000 10.000 3.000 1.000 BREF 41 .43
R B1C2F2W1V1 10.000 10.GGD 3.000 1.000 XMRP 31.14
R BICZFZWlVI 20.000 10.000 3.000 1.000 YMRFP 0.00

























































ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGVRATION DESCRIPTION ELEVTR CANARD INCIOC CNOPOS
NSRDC-3110,HSFC/LNSC BOOSTER BICZF2WIVI -20.000 10.000 3.000 1.000
NSRDC-3110 SFC/LHSC BOOSTER BICZFZ2WVI -10.000 10.000 3.000 1.000
NSRDC-3110,HSFC/LMSC BOOSTER BIC2F2WIV1 0.000 10.000 3.000 1.000
NSRCC-3110,ISFC/LMSC BOOSTER BICZF2IWVl 10.000 10.000 3.000 1.000
NSRDC-311O.MSFC/LMSC BOOSTER BlC2FZ2WSV 20.000 10.000 3.000 1.000


































2 4 6 8 10 12 14
ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR CANARD INCIDC
R BICZFZWlVI -20.000 10.000 3.00 0
R B1C2F2WIVI 
-10.000 10.000 3.000
2R BIC2FZWlV1 0.000 10.000 3.000
R BS1CF21,VI 10.000 10.000 3. 000
R BIC2F2W1VI 20.000 10.000 3.000
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NSROC-311 0,MSFC/LNSC 0BOOS'T F
NSROC-3110,MSFC/LMSC BOOSTEI
0.3680
2 4 6 . 10 12 14 .
ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR CANARD INCICC
R BICZFZWIVl -20.000 10.000 3.000
R BIC2F2WIVI -10.000 10.000 3.000
R BIC2F2WIVI 0.000 10.000 3.000
R BIC2F2WIVI 10.000 10.000 3.000
R BIC2F2W1V1 20.000 10.000 3.000
R BICZF2WlVI 30.000 10.000 3.000
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 So.FT.
1.000 LREF 41.4360 INCHES
1.000 BREF 41.4360 INCHES
1.000 XMRP 31.1400. INCHES
1.000 YMRP 0.0000 INCHES
1.'000 ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
PAGE 1822
IMHC/MqCFCr RAC:TP: CTIIlyV_ IfCIAITIInlIAI rwACArTTlI:CTlr'. 1Rnrn illfi RF:TA
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!LMSC/MSFC BOOSTER -STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
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-6 -4 -2 0 2 4 6
SIDE SLIP ANGLE. BETA, DEGREES
ELEVTR CANARD INCICC
ER Bl C2F2WIVI -20.000 10.000 3.000
ER BIC2F2WIVI -10.000 10.000 3.000
ER BICZF2WIVI O.ODDO 0.0l 0 3.000
ER B1 C2F2WI Vl 10.000 10 000 3.000
ER BIC2F2WIVI 20.000 10.000 3.000
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NSRDC-3110,MSFC/LHSC BOO60 TER B1CZFZWIVI
NSRDC-3110 ,SFC/LHSC BOOSTER, BICZF2WIVI
NSROC-31ID0MSFC/LMSC BOOSTER BICZFZWIVI
0.381
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8 - 6 -4 - 2 0 2 4 6 8 10 12 14
ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110,MSFC/LMSC BOOSTER BICZF2WIVI -20.000 20.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2F2WlVI -10.000 20.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2F2WIVI 0.000 20.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER 1BCZF2WIV1 10.000 20.000 3.000
NSRDC-311M SFC/LMSC BOOSTER BICZF2WVIV 20.000 20.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BICZF2WIVI 30.000 20.000 3.000
0.381 \



















LMSC/MSFC:BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = I
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110.


































2 4 6 8 .1 122 14
ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR CANARD INCIDC
R BIC2F2WIVI -20.000 20.000 3.000
R B1C2F2WIV1 -10.000 20.000 3.000
IR BICZF2W2V1 0.000 20.000 3.000
R BICZF2WV1I 10.000 20.000 3.000
R BIC2F2WIV1 20.000 20.00 3.000
R BDC2F2WIVI 30.000 20.000 3.000
CNDCFOS REFERENCE INFORMATION
1.00 SREF 1.3550 SQ.FT.
1.0G0 LREF 41.4360 INCHES
1.000 BREF 41.4360 INCHES
1.000 XMRP 31.1400 INCHES
1.000 YMRP 0.0000 INCHES
t.00 ZIRP 0.2250 INCHES
SCALE 1.5000 FERCNT
PAGE 1829


































2 0 6 8 10 12 14
ANGLE 'OF ATTACK. ALPHA.. DEGREES
CONFIGURATICN DESCRIPTION' ELEVTR CANARD INCIDC
NSROC-3110,MSFC/LMSC BOOSTER BIC2FZWlVl -20.000 20.000 3.000
NSRDC-3110.HSFC/'LMSC BOOSTER BIC2FZW1VI -10.-OD0 20.000 3.000
NSROC-3110,MSFC/LMSC BOOSTER B1C2F2ZWlV1 .GO0O 20.000 3.000
NSROC-3110,MSFC/LMSC BOOSTER BiC2F2WIV1 10.000 20.500 3.000
NSRDC-3110 ,MSFC/LMSC BOOSTER BiCBF2WlVi 20.0001 20.000 3.000




















LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA : 0
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-10 10 12 16 16 20 22 24 26
.. 
ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATI4N DESCRIPTION ELEVTR CANARD INCICC
N&RcC-35IO 0,FC/LMSC B007STER BIC2F2WIVI -20.000 20.000 3.000
NSRDC-3I1U MSFC/LNSC BIOStFR BICZF2WlVI -10.000 20.000 3.000
NSROC-3110,MSFC,'LMSC BOOSTER BICZF2WIVI 0.000 20.000 3.000
NSRCC-3110,NSFC/LNSC BQOSTER BIC2FZaWVI 10.000 20.000 3.000
NSRDC-3110HNSFC/LHmC BO;('STER BIC2F2WIVI 20.000 20.000 3.000
NSROC-311 ,NSFC/LMSC BOOSTER BIC2F2WIVI 30.000 20.000 3.000
0. 381











































2 4 6 8 10 12 14 16
ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR CANARD INCIDC CNDPOS
R BSC2F2W1 V -20.000 20. D00 3.000 1.G00
R B1CZFZWV1V -10.000 Z0.000 3.000 1.000
R BXCZFZW1V1 0.000 20.000 3.000 1.000
fR BICF2WIV1 10.000 20.D00 3.000 1.000
R BIC2FZW1VI 20.000 20.000 3.000 1.000
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SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIFTION ELEVTR CANARD INCICC
NSRCC-3110,HSFC/LMSC BOOSTER BICF2WIVI -Z0.000 20.000D 3.000
NSRDC-3110,MSFC/ LMSC BOGSTER BIC2FZWIVI -10.000 20.000 3.000
NSRDC-3110,MSFC/LHSC BOOSTER BICZF2WIVI 0.000 20.000 3.000
NSRDC-3110,MSFC/LHSC BOOSTER BICZF2WlVI 10.00 20.000 3.000
NSRDC-3110 HSFC/LHSC BOOSTER BIC2FZWIV1 20.000 20.000 3.000
NSRDC-3110 MSFC/LMSC BOOSTER BDCFZ2WV1V 30.000 20.000 3.000
0.380
CNDFOS REFERENCE INFORMATION
1.00O SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
I.D00 BREF 41.4360 INCHES
1.000 XMRP 31.1400 INCHES
.000 YMRP 0.000 INCHES
1.000 ZMRF 0.Z250 INCHES
SCALE 1,5000 PERCNT
PAGE 1835









































0 0 - . _z~~~~~~~~~~~~~~~~~~~
->-- == _ ==- == === __t .~~~~~~~~~~~~~~
=-=== _ =Xt=- _ = ===~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CNDPOS REFERENCE INFORMATION
1.00 SREF 1.3550 SQ.FT..
1.0oo LREF 41.4360 INCHES
1.000 BREF- 41.4360 INCHES
1.O00 XHRP 31.1400 INCHES
1.000 YMRF : 0.0000 INCHES
1.000 ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
- 6 - 4 -2 0 2 4 4
SIDE SLIP ANGLE. BETA. DEGREES:
CONFIGURATICN CESCRIFTION
NSROC-31iD,HSFC/LMSC B'OOTER BlCZFZWIVJ



















































-14 -10 - 8 -. 4 D 2 4 6
SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCICC
NSROC-3110,MSFC/LMSC BOOSTER BIC2F2WIVI -20.000 20.010 3.000
NSRCC-311,MSFC/LMSC BOOSTER BICZF2W1VI -10.000 20.000 3.000
NSRDC-3110,MSFC/ LMSC BOOSTER BIC2F2WIV1 0.000 20.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2F2WIVl 10.000 20.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2F2WIVI 20.000 20.000 3.000









































2 4 6 8 10 12 14
ANGLE OF ATTACK. ALPHA. IDEGREES
ELEVTR INCIDC WNGPOS
R Bi VI WI -20.000 0.000 1.000
R BIVIWI -10.000 0.000 1.000
R 8I VI WI 0.000 0.000 1.000
R BIV WI 10.000 0.o00 1.000
R BIVIWI 20.000 0.000 1.000
R IVI WI 30.000 0.000 1.000
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2 4 6 8 10 2 14 - 16 18
ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR INCICW WNGFOS
R BIVIWI -20.000 0.000 1.000 5
R BIVIWI -10.000 0.000 1.000 L
R s VI WI 0.000 0.000 1.000 B
R B1lVIW 10.000 0.0 0 1.000 X
R BIVIWI 20.000 0.000 1.000 Y































ANGLE OF ATTACK. ALPHA, DEGREES
CONFICURATION CESCRIFTION ELEVTR INCICW WNGPOSNSROC-3110,MSFC/LMSC BOOSTER BIVIWl 
-20.000 0.000 1.000NSRDC-3110,MSFC/ LMSC BOOSTER B1VIWI 






BREF 41 .4360 INCHES
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I 0. BETA = b
· 
~~~~~~~~~~.' 
^~~~~~~~~~~~~~~~ · -- 
B -- - - - -- F T T 4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
w~. :? :- ---- tf -
< . ___ A ff //d W/ _ _ 
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0 2 4 6 : 10 I 2 14 16
ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR INCIDW WNGPOS
STER BIVIWI -20.000 0.000 1.000
STER BIVIWI -10.000 0.000 1.000
STER BIVIWI 0.000 0.000 1.000
STER .B1VIWI 10.000 0.000 1.000.
STER BIVIWI 20.000 0.000 1.000
STER BIVIW1 30.000 0.000 1.000









































































































LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTFRISTICS. NqSnr 31in. RFTA =
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(RN24 77) [ 
MACH
ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR INCIDW WNGPOS
NSRVC-3110,MSFC/LMSC BOOSTER BIVIWI -20.000 0.000 1.000
NSRDC-3t10,MSFC/LMSC BOOSTER BIVlWI -10.000 0.000 1.000
NSRDC-3110,MSFC/LMSC BOOSTER BIVIWI 0.000 0.000 1.000
NSRDC-3110,MSFC/LMSC BOOSTER BIVIWt 10.000 0.000 1.000
NSRGC-31D10,SFC/LMSC BOOSTER BiVIWI 20.000 0.000 1.000












LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA =
-. 20 L-
-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8
0
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-16 -14 -12 -10 - · - 6 - 4 -
SIDE SLIP ANGLE, BETA, DEGREES
CONFIGURATION DESCRIPTION ELEVTR INCIDW WNGFOS
NSRCC-3110,MSFC/LMSC BOOSTER BIVIWI -20.000 0.000 1.000
NSRCC-3110,MSFC/LMSC BOOSTER 81VIWI -10.000 0.000 1.000
NSRCC-3110,MSFC/LMSC BOOSTER BVIWI 0.D000 0.000 1.000
NSROC-3110,MSFC/LMSC BOOSTER BZVIWi 10.000 0.000 1.000
NSRDC-3110,MSFC/LMSC BOOSTER BIVIWi 20.000 0.000 1.000
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"LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA = 0 DEGREES
r I! · · { · ! · v · ! w · f d , w · ! · ! i · i · · · !' {· ! ' i · · · , . L · ·,
'T r ! . T
__ __L ___ __ _ __-;;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~















6 -4 - 2 0 2 4 6
SIDE SLIP ANGLE, BETA, DEGREES
ELEVTR INCIDW WNGFOS
R BIVIWI -20.000 0.000 1.000
R BIVIWI -10.000 0.000 1.000
R BIVIWI 0.000 0.000 1.000
R BlVIWI - 10.000 0.000 1.000I
R BI V W 20.000 0.000 1.000
R BIVIWI 30.O00 0.000 1.000
I 12 14 16
REFERENCE INFORMATION
SREF 1.3550. S'.FT.
LREF 41 .4360 INCHES
































LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
f~~~~ [
Z 
- - - - z XZ
- - - - - - -~~~...\ 
- 6 -4 2 a 2 4 *6 10 1 2 14 16
SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATICN DESCRIPTION














































































































-8 - 6 - 4 -2 0 2 4. i
SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATICON DESCRIPTION
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1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES





















- -14 -1 .. -1. - -.. -. 
-126%I -14 -1Z -10 - e - 6 - 4
LMSC/MISFC BOOSTER STUDY3 LATERAL CHARACTERISTICS, NSRDC '3110. ALPHA = 0 DEGREES
'
I'
_ --e I I I I I \ =:t -% I' :'
-=== r': I__ == == =_
., ,,. Z~~~~~~~~~~~~~~~
- S -6 -4 - 2 0 2 4 6
SIDE SLIP ANGLE. BETA. DEGREES
5CRIPTION RUCDDER INCICW WNGPOS
LMSC BOOSTER BiVIuI 0.000 o.000 1.o000
LHSC BOOSTER BlVIlWI -5.000 0.000 1.000
LMSC BOOSTER BIVlWl -10.000 D.000 1.000
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
I I
-14 -12 -10 - 8 - 6 - 4 - 2 0 2 4 6
SIDE SLIP ANGLE. BETA, DEGREES
CONFIGURATION CESCRIFTION RUDDER INCIDW WNGPOS
NSRDC-311,MHSFC/LMSC BOOSTER BIVIWI 0.ODO 0.000 1.000
NSRCC-3110,MSFC/LMSC BOOSTER BIVIWI -5.000 0.00 1.000'
NSROC-3110,MSFC/LMSC BOOSTER BlVIWl -10 .000 b.OOO 1.000
0.381






































































-. 25 . ... *. ... ... ... . .. ..... A ..L...L. . .. , L..A.. 
-16 -14 -12 -10 - 8 - 6 - 4 - 2 0 2 4 6
SIDE S'-IP ANGLE; BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DCESCRIPTION RUDDER INCIDW WNGPOS
(RN2466) NSRC-3110,MSFC/LHSC BOOSTER BlVI WI 0.000 0.000 1 .000
(RN2I'50) NSRDC-3110,MSFC/L'MSC BOOSTER B51VlWl -5.000 .0.000 1.000




























-0. . . . . . . . . . . . .
-10 - a 6 -4 -2 0 2 4
ANGLE OF t
CATA SET SYMBOL CONFIGURATION DESCRIFTION
(RN2001) O NSRCC-3110,NSFC/LMSC BOOSTER BICZFIWIVI(RN2561 ) NSRODC-3110,NSFC/LNSC BOOSTER BiCZFIWI VID(RN2569) 0 NSROC-3110,MSFC/LHMSC BOOSTER BlCZFIWIV103
MACH
6 8 o0 12 14
ATTACK, ALPHA, DEGREES
INCICC CNDFOS INCIDW





J.DOD SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
































1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES




SCALE I .5000 PERCNT
PAGE 1856
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L:MSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = O
ii Tl ill i! ii t Ti ~1 i!.1 i iiir !! iwT *lI II r! *! _l~ _!
i- ___i __ _ 
: __ _ ______ ____ _
tt~~~~~~~~~ttACL~~~~~~~~~~~
r _ _ __ _ . _ v o' ___ _ 0: .'_
_. . r __
_ 4 f _ l _, _~~~~~~~~~/ 
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4 6 10 12 14 16 18 20 22 24
-0.6 ,
-10 2



















W WNGPFOS REFERENCE INFORMATION
0 1.000 SREF 1.3550 SC.FT.
0 1.000 LREF 41.4560 INCHES



























































CATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2I0) . NSROC-3110,MSFC/LMSC BOOSTEI
(RN2561 NSROC-3110,MSFC/LNSC BOOSTEI
(RN2569) 0 NSRCC-3110,HSFC/LHSC BOOSTEI
MACH 0.361
2 4 6 8 10 12 14 16 18 20 22 24 26
ANGLE OF ATTACK, ALPHA, DEGREES.
INCICC CNDFOS INCICW WNGFOS REFERENCE INFORMATION
R BSC2FIWIV1 3.000 1.000 0.000 1.000 SREF 1.3550 SQ.FT.
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INCICW WNGFOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
0.000 1.000 LREF 41.4360 INCHES















DATA SET SYMBOL CONFIGURATION DESCRIPFTION
tRN2001) Q NSRDC-3110DMSFC/LMSC BOOSTER
CRN2561 ) NSROC-3110,MSFC/LHSC BOOSTER
(RN2569) 0 NSROC-3110,NSFC/LMSC BOOSTEF
MACH 0.361
LONGITUDINAL CHARACTERIST
2 4 6 a 0 t12 14 16 1e 20 22 24 26
ANGLE OF ATTACK, ALPHA. DEGREES
INCIOC CNCPOS INCICW WNGPOS REFERENC! INFORMATION
ICZFIWIVI 3.00Q I 000 0.000 1.000 SREF 1.3550 5Q.FT.
BIC2FIWIVICD 3.000 1.000 0.000 1.000 LREF 41.4360 INCHES











0.6 0.8 l .0 1.2 1.4 1.6 1.8 ..0
LIFT COEFFICIENT. CL
CONFIGURATION DESCRIPTION
NSRDC-31iD, SFC/LHSC BOOSTER lt2FFI WlVl. 











INCIDW WNGPOS REFERENCE INFORMA ION
0.000 1.000 SREF 1.3550 SQ.FT.
0.000 1.000 LREF 41.4360 INCHES
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-10 - 8 - 6 - 4 - 0 .2 4 6
SIDE SLIP ANGLE. BETA. DEGREES
ION CESCRIPTION INCICC CNDPOS INCICW
NSROC-3110,MSFC/LMSC BOOSTER BICZFI W V
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVIC2
NSRCC-3110,MSFC/LMSC BOOSTER BICZFI W VD3
0.381
3.000 1.000 0.000 1.000 SREF
3.000 1.00 0.000 1.000 LREF







































-14 -12 - 6 -4 - 0 -O 2 4 -











NSRDC-3110 , SFC/LSC -BOOSTER BIC2FlWIV1D2









1.000 SREF 1.3550 .SQ.FT.
1.000 LREF 41.4360 INCHES








































































2 4 6 - 10 t1 14 16 18
ANGLE OF ATTACK. ALPHA. DEGREES
INCICC CNDFOS INCIDW WNGFOS















fe: : - : : fI 
LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 31
4 6 6 10 12 14 16 18
10. BETA = 0
80 22 24








INCIDC CNDPOS INCIDW WHNGP
3.000 1.000 0.000 1.0
3.000 1.000 0.000 1.0
0.380
OS REFERENCE INFORMATION
00 SREF 1I.3550 SQ.FT.
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2 4 6 a8 1 1 14' .
ANGLE OF ATTACK. ALPHA, DEGREES
INCIOC CNDFOS INCIDW
R BIC2FIWIVIDo 3.000 1.000 0.000
R BICZFIVZW1 3.000 1.000 0.000
0.380
WNOPOS REFERENCE INFORMATION
1 .000 SREF 1.3550 SQ.FT.






























3.000 1 .000 o. Oo
3,000 1.000 0.000
WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SO.FT.
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INCIDC CNDPOS INCICW WNGPOS
3.000 1.000 0.000 1.000














































CATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2193) NSRCC-3110,MSFC/LMSC BOOSTE
(RN2553) 1I NSRDC-3110,MSFC/LMSC BOOSTE
HACH
e 1, 1 . c, i.I . ... i,.... II. " 
2 - 6 8 10 12 14
ANGLE OF ATTACK. ALPHA, DEGREES
INCIDC CNDCFOS INCIDW
R BIC2FlWIVZCO 3.000 1.000 0.000
R BSCZFIVZWL 3.000 1.000 0.000
o0.a6
WNGFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.











.93NDNI 00000 I dhiA ,S3H3N! O0*O .H
S3HONI OO9 t T d88X
93NmNI 09o9Ct J381
NOrlVWI04NI 33N313J38
9Z * B R3 0t oI
.000
000'
OOI T000'O 000° ; 000'C
T2AATJ23DTG 8
TaOATfTJ3DTG 8
SOdNPIM MO0:3N SOdaN3 3at3 IN
S338930 'VHdlV 'O3VIYV 30 391NV
















































(RNZI 3 ) 
(RNZ553 )
HA CM
~ i l*t" I'- I I I I, ., I. 'I 
r
c~~~~~~~~~~~~~~~
ICS, NSRDC 3110, BETA = o
-0.4 -0.2 0.0 0.2 0.4 0. D0.8 1.0 1.2 1.4 1.6 i .e z.
LIFT COEFFICIENT, CL
CONFIGURATION DESCRIPTION INCIDC CNCPOS INCIDW WNGPOS REFERENCE INFORMATION
NSROC-3110.MSFC/LMSC BOOSTER BIC2FIWIV2OI 3.000 1.000 0.000 I.000 SREF 1.3550 SQ.FT.
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-10 . - 8 - 6 - 4 - 2 0 2 4 6
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFTION






INCIDW WNGFOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQFT.

























lN3Y3d OOOS- I 31V3
S3W3NI DSOZZO dkWZ
3H3NN! 00000 n dIW
S3H3NI OOCt tC diWX
S3H3NI 09Et'TV J3kg
3NOWNI O9E1 TV J3k3 
*lJ-DS OSSCT I3kS I
NOllVWYOJNI 3SN3k3J3k s
ZL 'O
DO T 000o0 ooo' aO'; O Ca0 t Tk
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2 4 6 a 10 12 14
ANGLE OF ATTACK, ALPHA, DEGREES
CANARD INCIDC CNDFOS
R BIC2FIWIVI 10.000 3.000 1.000
.R BIC2FZWIVI 10.000 3.000 1.000
R BICZFIWIVI 20.000 3.000 1.000
R BICZFZWIVI 20.00 3.000 1.000

























































O;' 1: 3'9 Y:,
22' 0 dUlHZ
00 '0 dUHA 000- T 000'1 000'E 00'0 -O* IA VA l.I S :31 $0
t T' IC dEHX 000'1 noto 1 OI 0'000'02 0:TA TM/ 4~ TO H 31 S
:t, T' -39g 000' T 000oo' t '000 0000'2 lA lJ T.ZB 831501
Tt J.38H 000 1 00 0- I aa'I 000 OO'0 000  lAA1Z.J2:DT 83150/
S'I T J3US 000' T 000' T OOO' 000'T IA TI:J:.3TB 83150<
NI 330N38J338 SOdONM SOdOND )OlDNI tHVNVD ' NO
S338930 'VHdlV 't3VilV JO 319NV




























'olC-DosUN ( t tOZN81
o119-DaOUSN (StSZNH) 0ITTE-30HSN f IZgNH)
OTTC-3085N U ( TSZNH)
llYn~IlN{3 OBOeHAS 13S VIVO





















ANGLE OF ATTACK. ALPHA. DEGREES
CANARC INCICC CNCFOS WNGPOS
R BICZFIWIVI tD.000 3.000 1.00G .000
R BIC2FZWlV1 10.000 3.000 1.00. 1.000
R BICZFIWlVl 20.000 3.000 1.000 1.000
R BICZF2WIVI 20.000 3.000 1.000 1.000















































- 6 4 'D !2 4 B 10 It 14 16 1is 20 22 24 Z6
ANGLE OF ATTACK. ALPHA. OEGREES
CONFIGURATION DESCRIPTION CANARD INCIDC CNDPOS
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI 10.000 3.000 1.000
NSRDC-3110,MSFC/LMSC BOOSTER B1C2F2WIVI 10.000 3.000 1.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIV1 20.000 3.000 1.000
NSRDC-3110,MNSFC/LNSC B0OSTER BICZF2WIVI 20.000 3.uOD 1.000
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IMCf/MqFr HOUR Tl T:TIIrlY. IASlTNIlAI CHARACTFRISTICS. NSRn Illn. BETA = O
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ANIGLE OF ATTACK. ALPHA, DEGREES-
CONFIGURATION DESCRIPTION
NSRDC-3110,MSFC/LHSC BOOSTER BICZFIWi VI
























1.00D SREF 1.3550 SQ.FT.
1.000 LREF 41 .4360 INCHES
1.000 BREF 41.4360 INCHES
.0.00 XnRP 31.1400 INCHES
.O00 YMRP 0.0000 INCHES.


























































2 4 6 8 10 l 2' 14 16 18
ANGLE OF ATTACK. ALPH-Ai -DEGREES
CANARD INCICC CNOPOS WNGPOS
R BczFlWIVi 10.000 3.000 1.000 1.000 j
R CZFz2WIVI 10.000 3.0o0 1.o00 1.000 L
R BICZFIWIVI 20.000 3.000 t.000 1.000 8
R BICZFZW1VI ZO.000 3.000 1.000 1.000 X









































D S- 4 6 .10 12 14
ANGLE OF ATTACK. ALPHA. DEGREES
CANARD INCICC CNDPOS
TER BIC2FIWIVI O.O000 3.000 1.000
TER BICZFZWIV1 10.000 3.000 1.000
TER BIC2FI WIV 20.000 3.000 1.000
TER B1C2FZW1 V 20.000 3.000 1.000
TER BO C2F WI VI 0.000 3.000 1.000
WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
1.000D REF 41.4360 INCHES
1.000 XMRP 31.1400 INCHES











DATA SET SY1BOL CONFIGURATION DESCRIPTION
(RN2141) NSRDC-3110S.NFC/LNSC BOOSTER B1C2FlWIVI
(RN2132) ' NSDC-3110.MSFC/LMSC BOOSTER IC2F2WVIVI
(RN2451 > NSRDC-3110,MSFC/LISC <OSrTER Bsicziwivi
IRNZ32S Z NSRDC-3110,MSFC/LMSC BOOSTER 01C2F2WIVI
(RNZOO J) NSRDC-3I0.MSFC/LNSC BOOSTER BIC2FIWIVI
HACH










.1.000 SREF 1.3550 SQ.Fr.
1.000 LREF 41.4360 INCHES
1.000 BREF 41.4360 INCHES
1.000 XMRP 31 .1400 INCHES
1.000 YMRP 0.0000 INCHES
ZHRP 0.2250 INCHES

































6 - 4 - 2 0 2 4 6
SIDE SLIP ANGLE, BETA. DEGREES
CANARD INCIDC CNDPOS W
R BICZFIWIVI 10.000 3.000 1.000
R B F1C2F2WVI 10.00D 3.OO0 1.000
R BIC2FIWIVI 20.000 3.000 1.000
R BIC2F2WIVl 20.000 3.000 1.000
R 5BIC2F1 Wl VI 0.000 3.000 1.000
WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SS.FT.
1 .000 LREF 41.4360 INCHES
1.000 BREF 41.4360 INCHES
1.000 XMRP 31.1400 INCHES





















-14. -12 -10 a
I
- 6 -4 -2 O 2 4
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL . CONFIGURATION DESCRIPTION
(RN2542) NSROC-31IO,MSFC/LMSC BOOSTER BIC2FIWSVIY
.(JRN2322) L NSRDC-3110,MSFC/HLSC 6OSITER BIC2FZWlVI
(RN2546) NSRDC-3110 ,HSFC/LHC BOOSTER .IC2FIWIVI
(RN2326) NSRDC-3110,HSFC/LMSC BOOSTER B1C2FZWIVL
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-6 - -- 0 2 4 6
SIDE SLIP ANGLE. BETA. DEGREES
CANARD INCIDC CNDPOS
ER B1C2FIWVI 10.000 3.000 1.000
ER BICZF2WIVI 10.000 3.000 1.000
TER BIC2FIWIV1 20.000 3.000 1.000
TER BIC2F2WIVI 20.00 3.000 1.000























. , , .,, 
LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
D rX Y-r- ru- -r- -- r1T ,-T -r r-riu- -r ---- l-u- T~-
S ------ --- -- -s
D~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0 - -
S - S - - - | - - - - - - -
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6 8 10 12 14
ATTACK. ALPHA. DEGREES








18 0o Z2 24 26
REFERENCF INFORMATION
SREF 1.3550 SQ.FT.






































LMSC/MSFC RfOfSTFR STUflY IfNGITUIIINAI CHARACTERISTICS, NSRDC 3110, BETA = 0
_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ,,
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LMSC/NSFC BOOSTER STUDY. LONGITUDINAL. CHARACTERISTICS. NSRDC 3110. BETA = 0






















6 10 2 J14 16 18 20 24 2z6
ATTACK. ALPHA. DEGREES
CANARD INCIOC CNDPOS WNGPOS REFERENCE INFORMATION
10.000 3.000 1.000 SREF 1.3550 SQ.FT.
20.000 3.000 1.000 LREF 41.4360 INCHES
20.000 3.000 1.000 BREF 41.4360 INCHES
10.000 3.000 1.000 XNRP 31.1400 INCHES

























































2 4 6 10 1a2 14
ANGLE OF ATTACK. ALPHA. DEGREES
CANARD INCIDC CNDPOS
R BIC2FI 0l. 0O0 3.000 1.00
R BIC2F2 20.000 3.000 1.000
R B1C2F1 20.000 3.000 1.000
R 81CZF2 10.000 3.000 1.000















-10 - a -6 4 - 0 2 4 6 10 I 14 16 18 .20 22 24 26
ANGLE OF ATTACK, ALPHA. DEGREES.
CATA SET SYMBOL CONFIGURATION DESCRIPTION CANARD INCIDC CNDPOS WNGPOS REFERENCE INFORMATION
(RN2441) NSROC-3110,MSFC/LMSC BOOSTER BIC2FI 10.000 3.000 1.000 SREF 1.3550 SC.FT.
(RN2449) NSROC-311O,MSFC/LSC pOOSER BICZFZ 20.000 3.000 1.000 LREF 41.4360 INCHES
(RNZ445.) NRDC-3110,MSFC/LNMC 8OOSTER BIC2FI 20.000 3.000 1.000 BREF 41.4360 INCHES
(RN2453) NSRDC-3110,MSFC/LMSC BOOSTER BIC2FZ 0.000 3.000 1.000 XMRP 31.1400 INCHES
(RNZ437 NSRDC-3110.HSFC/LMSC BOOSTER BIC2F1 0.000 3.000 1.000 YRP 0.000O0 INCHES
ZNRP 0.2250 INCHES
SCALE 1.5DO0 PERCNTNACH 0°P80
PAGE 1892







































6 B 0 1- 2 4 16
ATTACK. ALPHA, DEGREES
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ICS. NSRDC 31 1O. BETA = 0
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0 . 4 I lo 12 14 t6 I6 24 26


































































. . . .
LMSC/MSFC BOOSTER STUDY, LONGITUDINAL






















. *,'; - NRi449 ) 
( RN2445)
(RN2451 )






NSRDC-3110 NSFC/LMSC BOOSTER B1C2F2
NSRDC-3110,I SFC/LMSC BOOSTER BlC*FI
0.380
LIFT COEFFICIENT. CL

























































-, -4 -4 e 0 2 4 6
SIDE SLIP ANGLE. BETA, DEGREES
I _ CANARD INCIDC CNDPOS
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ZMRPF , 0.2250 INCHES
SCALE 1.5000 PERCNT
PAGE 1897
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA O DEGREES
. .___ s __ ____l,_ .1
[LtC~~~~~t 0=~~
[XT+XT=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l _ _ _ _ _ __ __ _ _~~~~~~~~~~~~~~~~~~~~~~~~










SIDE SLIP ANGLE. BETA. DEGREES
CANARD INCIDC CNDPOS
:R BICFI 10.000 .0o00 1.000
R 01C2F2 20.000 3.000 i.000
. SI1C2FA 10.000 3.000 1.000




















































20.000 3.000 1. 000oo
0.381
16 8is 20 22 24
WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
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!UDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = o







NSRDC-31 I0, SFC/XCSC bOOSTER BICaF2WIVI
10 12 14
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.0 2 4 6 '8 10 12 14
ANGLE OF ATTACK. ALPHA, DEGREES
N CANARC INCIDC CNCPOS
STER BlC2FWIVSj 0.000 3.000 1.000
STER BICZF2WIV1 10.000 3.000 1.000










































I RN23 33 J
IRN2337) O
MACH






6 8 10 12 14 16
ATTACK, ALPHA. DEGREES
CANARD INCICC CNCPOS WNGPOS
0.000 3.000 1.000 1.000
10.000 3.000 1.000 1.000
20.000 3.000 1.000 1.000
0.381
- ~ ~~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 9 -I
-A 1 0 - / - -I
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CANARD INCIDC CNDPOS WNGPOS REFERENCE INFORMATION
0.000 ,._ 1.000 1.000 SREF 1.3550 SQ.FT.
10.00o 3.000 1.000 1.000 LREF 41.4360 INCHES






ANGLE OF ATTACK, ALPHA. DEGREES
LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0

















































































DATA SET SYMBOL CONFIGURATION DESCRIFTION
(RN2329) n NSROC-3110 NSFC/LMSC B00O
(RNZ333) Z NSDC-3110UHSFC/LMSC B005
(RN2337) 0 NSROC-3110,MSFC/LHSC BOOS
MA CH 0.361
;ITUD INAL CHARACTER IST NSRDC 3110., BETA = 0
0 2 4 6 8 10 12 14 16 1B 20 22 24 26
ANGLE OF ATTACK, ALPHA. DEGREES
CANARD INCIOC CNDPOS WNGFOS REFERENCE INFORMATION
sTER BIC2FlWIVI 0.000 3.000 1.000 1.000 SREF 1.3550 SQ.FT.
STER B1C2F2WIVI 10.O000 3.000 1.000 1.D0 LREF 41.4360 INCHES




































1.000 SREF 1.3550 $9.FT.
1.000 LREF 41.4360 INCHES






-so0 - 8 - 6 - 4 - 2 2 4 6
SIDE SLIP ANGLE, BETA. DEGREES
ON DESCRIFTION ELEVIR CANARD INCIDC
MSFC/LHSC BOOSTER BICZF W VI -20.000 0.000 3.000
MSFC/LHSC BOOSTER B1C2F2WIVIl -20.000 10.000 3.000



















































LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA - 0 DEGREES
ig j iy i .w~ ~l ee! i~ I y! w ~ gff i f g e if( [iw wf r # I .,w, 8 !w 
.. === = '- ==
O 4 12 14-6 - 4 -2
















































































CHARACTERISTICS. NSRDC 3110. ALPHA =
6 -4 -2 0 Z 4 6
SIDE SLIP ANGLE. BETA. DEGREES
ELEVTR CANARD INCIDC
R BICFIWI VI -20.000 0.000 3.000
R B1CZF2WIVI -20.000 10.000 3.000
R BIC2F2WIVI -20.000 20.000 3.000
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES




SCALE I .5000 PERCNT
PAGE 1909
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NSRDC-3110D SFC/LMSC BOOSTER BICZF2WIVI
NSRCC-3110,MSFC/LMSC BOOSTER BIC2F2WIVI
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
- 0 2 4 6 e 10o 12 14














NSRDC-3110, SFC/LMSC BOOSTER BIC2FIWIVI
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2, 4 6 8 10 12 14 16 18 20 22 24 26
ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR CANARD INCIDC CNDFPOS REFERENCE INFORMATION
R BIC2FlWlVl -10.000 0.000 3.000 1.000 SREF 1.3550 SQ.FT.
R BICZF2WlVI -10.000 10.000 3.000 1.000 LREF 41.4360 INCHES
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LMSC/MSFC ·BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0







LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
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1 .000 SREF 1.3550 SC.FT.
1.000 LREF 41.4360 INCHES






LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA =










































1.2 1.4 5.6 1.8 2.0
DC CNDFOS REFERENCE INFORMATION
100 1.000 SREF 1.3550 SQ.FT.
100 1.000 LREF 41.4360 INCHES









































- 6 -4 0 2 4 6
SIDE SLIP ANGLE, BETA, DEGREES
ELEVTR CANARD INCIOC
TER BIC2FiWIV1 -1O.D00 0.000 3.000
TER- BIC2F21l 1VI -10.000 10.000 3.000






























LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA = 0 DEGREES
: ff I P I~ I I~ I · l wI I I ~· f I ·! I I %I w l Ir ' p I :
.
.- _._i_ = 
_===_ -=== = == === =~~· 
__._F 
_I 
_ __ . _ . _ _~~~~~~~~~~~~~~~
-14 -10 4 2 4 6 IO le 14 16
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
( RN2342)











































































3110., ALPHA = 0 DEGREES
6 - -4 0 2 4 6 8 10 2 14 16
SIDE SLIP ANGLE. BETA, DEGREES
ELEVTR CANARD INCIDC CNDPOS REFERENCE INFORMATION
R BIC2FIWIVI -10.000 0.000 3.000 1.000 SREF 1.3550 SQ.FT.
R B1C2F2WIVI -10.000 10.000 3.000 1.000 LREF 41.4360 INCHES



























ISTICS. NSRDC 3110, BETA =
2 4 6 8 10 12 14
ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR CANARD INCICC
R B1C2FIWIVI 0.000 0.000 3.000
R BIC2F2WIVI 0.000 10.000 3.000
R BIC2F2WIV1 0.000 20.000 3.000
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
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-10 - 8 -6 -4 -2 2 4 6 8 tO 12 14 16 18 20 22 24
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION CESCRIFTION ELEVTR CANARD INCICC CNDPOS REFERENCE INFORHATIO
IRN2001% NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIV% 0.000 0.000 3.000 1.000 SREF 1.3550 SQ.
(RNZ3ZI) NSRC-3110,NSFC/LNSC BOOSTER BIC2F2WIV1 0.000 10.000 3.000 1.000 LREF 41.4360 INC
























0. - .. ..
-0.4
-10 - 8 - 6 - 4 - O Z. 4
ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(CRNo) C NSROC-31SIO MSFC/LMSC BOOSTER 81CZFIWIVI
_ RhZ2I1) t NSRDC-31,O MSFC/LNSC BOOSTER BIC2F2WIVI
(RN23S) O NSROC-3110,NSFC/LMSC BOOSTER BIC2F2WIV1
MACH 0.381
ATTACKI ALPHA, DEGREES
ELEVTR CANARD INCIDC CNDPOS REFERENCE INFORMATION
0.000 0.000 3.000 I .000 SREF 1.3550 SQ.FT.
0.000 10.000 3.000 1.000 LREF 41.4360 INCHES





















ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110.NSFC/LMSC BOOSTER BICZFIWlVI 0.000 0.000 3.000
NSRDC-3110 MSFC/LMSC BOOSTER BICZFZWIVI 0.000 10.000. 3.000




























-o10 - - 6 - 4 - 2 4 6 6 10 12 14 16 18 20 22 24 26
ANGLE OF ATTACK, ALPHA, DEGREES
A SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC CNCPOS REFERENCE INFORMATION
2001) Q NSRDC-3110,SFC/LMSC BOOSTER BlC2FIWI Vl 0.000 0.000 3.000 1.000 SREF 1.3550 SQ.FT.
1221) 1 NSRCC-3110,NSFC/LMSC BOOSTER IC2ZF2WIV1 0.00D 10.000 3.000 1.000 LREF 41.4360 INCHES


























y) . o. . ..h.. .L.. . .&. ._
-la -6 - 4 - -2 a 2 4
ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIFTION
(RN·OD1) Q NSRDC-3110,HSFC/LHSC BOOSTER BC2PFI WVI
(RN2321) NSRCC-3110HMSFC/LMSC 6OOSTER BAC2F2WIVI
(RNZ325) O NSRDC-3110,MSFC/LHSC BOOSTER BIC2FZWIVI
MACH 0.381
F ATTACK, ALPHA. DEGREES
ELEVTR CANARD INCIDC CNDPOS REFERENCE INFORMATION
0.000 0.000 3.000 1.000 SREF 1.3550 SQ.FT.
0.000 10.000 3.000 1.000 LREF 41.4360 INCHES














TERISTICSo NSRDC 3110, BETA = 0
-I
. ....
+e de+-~~~~~~~~~~~~~~~~~~I X LtX~~~~~~~~~~~~~~~~
-. 0o I .
-o.
DATA SET SYMBOL
C RNS201 ) 
( RN23 2 5 )
NA CH
I
-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2
LIFT COEFFICIENT, CL
L CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FlWIV1 0.000 0.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BICZFZWIVI 0.000 10.000 3.000
NSRDC-3110,.SFC/LNSC BOOSTER BIC2F2WIVI 0.000 20.000 3.000
0.381
1.4 1.6 1.8 2.0
CNDFOS REFERENCE INFORMATION
I.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES
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10 12 14 16
REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
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- 6 -4 - 2 0 2 4 6
SIDE SLIP ANGLE, BETA, DEGREES
ELEVTR CANARD INCIDC
ER B1C2FllVI 0.000 0 .000 3.000
ER BIC2F2WIV1 0.000 10.000 3.000

















I- ., . ... f ... I ... .I2
-16 -14 -12 -10 - - 6 - 4
SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110,HSFC/ LNSC BOOSTER BIC2FIWIV1 0.000 0.000 3.000
NSCDC-3110,NSFC/LIMSC BOOSTER BIC2WF2IVI 0.000 10.000 3.000
NSRCC-3110,MSFC/LNSC BOOSTER BICZFZWIV1 0.000 20.000 3.000





















































-L0 -B -6 -4 - 2 0 2 4 6 0 10 12 14 16 18 20 22 24 26
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFICURATION DESCRIPTION ELEVTR CANARD INCIDC CNDFOS REFERENCE INFORMATION
(RN2353) Q NSRDC-3110INSFC/LMSC B00TER BICZFIWIVI 10.00 0.000 3.000 1.000 SREF 1.3550 SQ.FT.
,(RNZ3T5) N.SRDC-3110MNSFC/LMSC BOOSTER BIC2F2Wl V 10.000 10.000 3.000 1.000 LREF 41.4360 INCHES




SCALE 1.5000 PERCNTMACH 0.379
PAGE 1932
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I 1 0 = 944T
-
ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSROC-3110 I SFC/LMSC BOOSTER BIC2FIWIVI 10.0 0.000 3.000
NSRDC-3110iSFC/LNSC BOOSTER BIC2F2WIVI 10.000 10.000 3.000
NSRDC-3llv,MSFC/LMSC BOOSTER BIC2F2WlVI 10.000 20.000 3.000
0.379
ICS. NSRDC 3110, BETA = 0
CNDFOS REFERENCE INFORMATION
1.000 SREF 1 .3550 SQ.FT.
1.000 LREF 41.4360 INCHES










































ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110,MSFC/LMSC BOOSTER BCZFWIV 10.0D00 0.000oD 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BICFZ2FIV1 10.00 10.000 3.000
NSRDC-3110DNSFC/LMSC BOOSTER BIC2F2WIVI 10.000 20.000 3.000
0.319
CNCFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES


















ao.0 . - -
-20 - -4 - D 2 4
ANGLE OF
VATA SET SYMBOL CONFIGURATION OESCRIFTION
(RN235 31 Q NSRDC-3110,MSFC/LMSC BOOSTER BlCZflWlVI
RN235 T) NSRDC-311DO MSFC/LNSC BOOSTER BICZF2WlVl
(RN236 11) 0 NSRDC-3110HWSFC/LMSC BOOSTER BICZF2WlVI
MACH 0.379
ATTACK, ALPHA, DEGREES
ELEVTR CANARD INCICC CNDFOS REFERENCE INFORMATION
10.000 0.000 3.000 1.00DDD SREF 1.3550 SQ.FT.
10.000 10.000 3.000 1.000 LREF 41.4360 INCHES


























2 a4 6 a 10 i2 14
ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR CANARD INCIOC
R BICZFSWIVI 10.000 0.000 3.000
R BIC2F2WIVI 10.000 10.000 3.000
R B1C2FZWVl 10.000 20.000 3.000
CNCPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 -LREF 41.4360 INCHES















































10OO0 000 00 3.000
10.000 20.000 3.000
CNDCFOS REFERENCE INFORMATION
1.000 SREF 1.3550 S.FT.
1.000 LREF 41.4360 INCHES


















O NSRDC-3110,NSFC/LNSC BOOSTER BIC2FZWIV1
HACn 0.179
FT COEFFICIENT. CL
ELEVTR CANARD INCIOC CNCFOS
10.000 0.000 3.000 1.000
10.000 10.000 3.000 1.000




























LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
-10 8
I I
- -4 0 2 4 6






















10 12 14 16
S REFERENCE INFORMATION
I SREF 1.3550 SQ.FT.
I LREF 41.4360 INCHES
















































LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
F-- 1 I t -_-- 
_ ._ ______ ______
, __________ 
-_____










SIDE SLIP ANGLE. BETA, DEGREES
CONFIGURATICN CDESCRIFTION ELEVTR CANARD INCIDC
NSRDC-311O,MSFC/LNSC BOOSTER B1CZFIWIVI 10.a000 0.000 3.000
NSRDC-3110,HSFC/LMSC BOOSTER BIC2FZWIV$ 10.000 10.000 3.000










































LMSC/MSFC BOOSTER STUDY. LATERAL
.o l 2 , I i i I I ' I I I , I I I .I I I I
IISTICS, NSRDC 3110. ALPHA = 0 DEGREES
SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIVI 10.000 0.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER B1C2F2WIV1 10.000 10.000 3.000
NSRDC-3110,NSFC/LHSC BOOSTER B1C2FZWIVI 10.000 20.000 3.000
0.379
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES
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DATA SET SYMBOL

















16 t1 20 22 24 Z6
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES



















1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

























ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIOC
NSRDC-3110,MSFC/LMSC BOOSTER B1C2FIWlV1 20.000 0.000 5.000
NSRDC-3110,NSFC/LMSC BOOSTER BIC2F2WIVI 20.000 10.000 3.000
NSRDC-3110,MSFC/LL SC BOOSTER BlC2F2WIVI 20.000 20.000 5.000
0.381
CNDFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES

























































NSRDC-3210,MSFC/LNSC BOOSTER 81C2FZ2 lVl
NSRDC-310NMSFC/LMSC BOOSTER B1C2F2J1Vl







. i. t 
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16 20 22 24 26
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES






























I RN2369 I 
( RN373) O
MACH
. ... . . I .. . I .i. e















8 t0 12 14 16
ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR CANARD INCIDC
R B1C2FIWIVI 20.000 0.000 3.000
R B1CZF2WIVI Z0.000 10.000 3.000
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0













































































2 4 6 8 10 12 14 s16
ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR CANARD INCIDC CND
R BCZFWIlVl 20.000 0.000 3.000 1 .
R B1C2FUWlVI 20.000 10.000 3.000 1. 
R B1C2FZWIVl 20.000 20.000 3.000 l.i
POS REFERENCE INFORMATION
000 SREF 1.3550 SG.FT.
000 LREF 41.4360 INCHES









































1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES
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a




















SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCICC
NSRDC-3110, SFC/LNSC BOOSTER BIC2FlWIVI 20.000 0.000 3.000
NSRDC-3110,NSFC/LMSC BOOSTER BIC2F2WIV1 20.000 10.000 3.000































- - 6SIDE -4 -SLIP
SIDE SLIP
CONFIGURATION DESCRIPTION





ELEVTR CANARD INCIDC CNDPOS REFERENCE INFORMATION
20.000 0.000 3.000 1.000 SREF 1.3550 SQ.FT.
20.000 10.000 3.000 1.000 LREF 41.4360 INCHES




















( RN3 7 0)
( RN23 T4 1
SYMBOL
.AC"
ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCICC
NSRDC-3110SFC/LNSC BOOSTER BICZFIWIV1 30.000 0.000 3.000
NSRDC-3110,HSFC/LMSC BOOSTER BiC2FZWIVI 30.000 10.000 3.000
NSRDC-3110,MSFC/ LMSC BOOSTER BIC2FZWIV1 30.000 20.000 3.000
0.383
CNCFOS REFERENCE INFORHATION
1.000 SREF 1.3550 SQ.FT.
I.000DD LREF 41.4360 INCHES




























































-. 04 ' I
DATA SET srNBOL
( RNZ3 1) 
(RNZ385) 0
MACH
8 -6 -4 -
- tt * ] ~~~~~~~~~~rT ,--
-…
t I I I I I X~~"' 





NSRDC-3110,MSFC/LMSC BOOSTER B1CEFZ WIVI
NSRDC-311O.MSFC/LMSC BOOSTER BICZFWIVlI























NSRDC 3110, BETA = 0
ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
(RN2377) Q NSRDC-3110,MSFC/LMSC BOOSTER BIC2F1WIV1 30.000 0.000 3.000
(RN23 86 ) NSRDC-3110,M4SFC/LMSC BOOSTER BICEFZW¥VI 30.000 10.000 3.000
CRN238) 0 NSRCC-3110D,NSFC/LMSC BOOSTER BICZF2WIV1 30.000 20.000 3.000
MACHN 0.383
CNCFOS REFERENCE INFORHATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES







































-10 - -6 -4 - Z 8
ANGLE OF ATTACK,
DATA SET SYMBOL CONFIGURATION DESCRIPTION EL
(RNS2377 ) NSRDC-3J10,MSFC/LNSC BOOSTER BICZFIWIV1 30
(RN23B1) NSRCC-310"MSFC/LMSC BOOSTER BI0CF2WV1 30
(RNZ3515 O NSRDC-3110,5FCLHMSC BOOSTER 81C2FZWiV1 30
MA CN








16 18 20 22 24 26
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 $S.FT.
1.000 LREF 41.4360 INCHES
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ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110MSFC/LMSC BOOSTER B1C2F WIVI 30.000 0.000 3.000
NSRDC-S3LONSFC/LMSC BOOSTER B1CZFZWIVI 30.000 10.000 3.000














































DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RN2377) Q NSRDC-3110,NSFC/LMSC BOOSTER
(RNZ381) NSRDC-3110,MSFC/LHSC 00STEI
(RN2385) 0 NSRDC-3110,I SFC/LMSC BOOSTEI
HA CH 0.383
ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR CANARD INCIDC CNOPOS REFERENCE INFORHATION
R B1CZFIWVI 30.000 0.000 3.000 1.000 SREF 1.35$0 S$.FT.
R 81C2FZWIVI 30.000 10.000 3.000 1.000 LREF 41.4360 INCHES


















NSRDC-3110,mSFC/LMSC BOOSTER BIC2F2WI VI
[CS, NSRDC 3110. BETA = 0
6 8 l0 12 14
ATTACK. ALPHA, DEGREES
ELEVTR CANARD INCICC
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D.4 -0.2 0.0 0.2 0.4
LI
CONFIGURATION DESCRIPTION
























































-. 01s . -'4 -1'2 -I10 -.
-16 -f4 -12 -10






SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR CANARD INCIDC
NSRDC-3110,MSFC/LMSC BOOSTER BICZFIWIVI 30.000 0.000 3.000
NSRDC-3110,MSFC/LMSC BOOSTER BSC2F2WIV1 30.000 10.000 3.000
NSRDC-31O1,MSFC/LHSC BOOSTER BICZFZWIVI 30.000 2D.DD0 3.000
0.380
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES






















LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
- - 4 - Z O e






































































I . . . a I I I , . I . t I , . . I* _ ,. . . , fI . . . I , , . I . . I I . . . I . . . I . . .f I .
-14 -12 -to _ a _ a _, A -



































- 6 -4 - 0o 2 4 6
SIDE SLIP ANGLE, BETA, DEGREES
ELEVTR CANARD INCIDC
FER BIC2FIWIVI 30.000 O.000 3.000
rER B1CZFZWIVI 30.000, 10.000 3.000
ER BIC2FZWIV1 30.000 20.000 3.000
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES






























2 4 6 a8 0 la 14 16 18 20 22 24 Z6
ANGLE OF ATTACK, ALPHA, DEGREES
INCIOC CNOPOS INCIDW WNGPFOS REFERENCE INFORMATION
:R 81 SREF 1.3550 SQ.FT.
R BIC2F1 3.000 1.000 LREF 41.4360 INCHES
R BIVIWl 0.000 1.000 BREF 41.4360 INCHES


















-. 04 L .








ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION INCIDC CNCPOS INCICW WNGFOS REFERENCE INFORMATION
NSRDC-311ODMSFC/LFSC BOOSTER Bl SREF 1.3550 SG.FT.
NSROC-31I0,NSFC/LMSC BOOSTER BIC2FI 3.000 1.000 LREF 41.4360 INCHES
NSRDC-3110,MSFC/LMSC BOOSTER BIVII 0.000 I 1.000 BREF 41.4360 INCHES












LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0




NSRDC-3U10J,MSFCI/ LASC BOOSTER BIVIWI
NSRDC-3110,MSFC/LNSC BOOSTER BICZFIWIVI
0.381
INCIDC CNDPOS INCICW WNGFOS REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
DDD.000 1.000 LREF 41.4360 INCHES
0.000 1.000 BREF 41.4360 INCHES


















































INCIJDC CNDPOS INCIDW WNGPOS REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
3.000 1.000 LREF 41.4360 INCHES
0.000 1.000 BREF 41.4360 INCHES
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1.000 BREF 41.4360 INCHES


















































(RN231 7 I(RN2437 ,
(RN2465 )
(RN2002 )







0 2 4 6 a 10 12 14 16 18 20 22 24 26
ANGLE OF ATTACK. ALPHA, DEGREES
ION INCIDC CNDPOS INClCW WNGFOS REFERENCE INFORMATION
OOSTER Bi SREF 1.3550 SQ.FT.
OOSTER BICZFI 3.000 1.000 LREF 41.4360 INCHES
OOSTER BIVIWI 0.000 1.000 BREF 41.4360 INCHES
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- 2 0 2 B 10 12
ICS. NSRDC 3110. BETA = 0




















INCIDW WNGPOS REFERENCE INFORMATION
SREF 1.3550 Si.FT.
LREF 41.4360 INCHES
0.000 I.ODo BREF 41.4360 INCHES
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NSRDC-I10, MSFC/LMSC BOOSTER B VIWl
NSROC-3110,NSFC/LNSC BOOSTER BIC2FIWb
0.381
1.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
LIFT COEFFICIENT. CL
INCICC CNDPOS INCICW WNGPOS REFERENCE INFORMATION
SREF 1 .3550 SO.FT
3.000 1.000 LREF 41 .4360 INCHES
0. 000 1.000 BREF 41 4360 INCHES
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INCZIC CNDFOS INCIDW WNGPOS REFERENCE INFORMATION
SREF 1.3550 SQ.FT.
3.000 1.000 LREF 41.4360 INCHES
O.D000 l.OD BREF 41.4360 INCHES
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LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSROC 3110. ALPHA = 0 DEGREES
.i, .~i wiS iX v '*I. X ~ r ri.~. 
~,w.~ i , ......-
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FWX~~~~ XX/ 








P ANGLE. BETA. DEGREES








1.000 BREF 41.4360 INCHES
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NSRDC-31D10NSFC/LMSC BOOSTER BIVI W1
NSRDC-3I1D,NSFC/LNSC BOOSTER BICZFI IVI























































( RN2001nJ Q( RN2 Bi )I
(RN2393) 0
MACH





NSROC-3110,MSFC/LMSC BOOSTER B1 CZF W V
NSROC-3110,MSFC/LHSC BOOSTER BIC2FFZWVI
NSROC-3110,MSFC/LNSC BOOSTER 01CSFZWIVI
























































6 a 10 12 14 16
ATTACK. ALPHA. DEGREES
AILRON CANARD ELEVTR CNDPOS
0.000 0.00D 0.000 i.000
10.000 0.000 0.000 1.000
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA =
LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
t~~~~~~~~~~~~~~~~~~~~~~~~
- - - - d
2I


















16 18 22 24 26
CNDCFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES
















































2 4 6 8 10 12 14 16 18 20 2g 24 26
ANGLE OF ATTACK. ALPHA, DEGREES
AILRON CANARC ELEVTR CNCPOS REFERENCE INFORMATION
R SIC2FIwIVI 0.000 0.000 0.000 1.000 SREF 1.3550 SQ.FT.
R DIC2F2WIVI 10.000 0.000 0.000 1.000 LREF 41.4360 INCHES

















LMSC/MSFC 'BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0










-6 -4 -a o 2 4 6 la0 12 14 16















































































AILRON CANARD ELEVTR CNDPOS
0.000 0.000 0.000 1.000
10.000 0.000 0.000 1.000















































- 6 -4 -2
ICS. NSRDC 3110, BETA = 0
4 6 8 0 I 14 16 1 20 22 24 26
ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION AILRON CANARD ELEVTR
NSRDC-3110,MSFC/LMSC BOOSTER BICZFZWIVI 0.000 0.000 0.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2F2WIVI 10.000 0.000 0.000
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- NSROC-310.MSFC/LNSC BOOSTER BIC2F:
NSRCC-3110,SFC/LMSC BOOSTER B1C2F2
NSRDC-3110MHSFC/LNSC BOOSTER 81C2F2
0.4 0.6 0.6 1.0 1..
LIFT COEFFICIENT, CL
AILRON CANARD ELEVTR
IWIVI 0.000 0.000 0.000
W1 VI 10.000 0.000 0.000
tWlV1 20.000 0.000 0.000


































-. ,0 . = -. -. a. .


























°-1 -14 -I2 -10 - - 6 - 4
SIOE SLI
DATA SET SYMBOL CONFIGURATION CESCRIPTION
(RNI2DOZ) NSRDC-3110,MSFC/LMSC BOOSTER BICZFI WlVl
(RNZ3 9 0) NSRDC-3110,MSFC/LMSC BOOSTER BIC2FZWIVI
(RN2394) 0 NSRDC-3110,MSFC/LMSC BOOSTER BIC2F2WIV1
MA CH
P ANGLE, BETA, DEGREES






1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES






LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
1 ;;----T -;I-I  I I I j1'_ 1 __ 
i '"'~~~~~~~~~~~~~~~~~~~~~~
' t-I-**R,--1






-e -4 - 2 0 2 4 4
SIDE SLIP ANGLE. BETA. DEGREES
AILRON CANARD ELEVTR
ER BICZFI Wl V 0.000 0.000 0.000
ER BI C2F2WI Vi 0.00 0 0.00 0. 000
ER BIC2F2WIVI 20.000 O.OO0 0.000
0.361
6 6 10 12 14 6
CNDPOS REFCRENCE INFORMATION
1.000 SREF J.3550 So.FT.
1.000 LREF 41.4360 INCHES




































































6 -4 - 0 2 4 6
SIDE SLIP ANGLE. BETA. DEGREES
AILRON CANARD ELEVTR
R BICZFIWIVI 0.000 0.000 0.000
R BICZF2WIVI 10.000 0.000 0.000
R BIC2F2WIVI 20.000 0.000 0.000
CNOPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
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NA CH
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8 4 6 8 10 12 14 16 i8
ANGLE OF ATTACK, ALPHA. DEGREES
AlLRON CANARD ELEVTR CNDPOS
R BIC2FIWIVI 0.000 0.000 -10.000 1.000 S)
R BJCZFW¥IVI 10.000 0.000 -10.000 1.000 Li















0 I 1 1 i 1 l l 1 i 1 1 1 1 1 1 ~~~~~~~~~~~~~~~~~~~~~
- -- - - - -~~~~~~~~~~~~~~~~~~~~~~~
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fA ;= =;J/
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- | - - - - - r - u - -· ]
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BOOSTER STUDY. LONGITUDII NSRDC 3110, BETA = 0
CATA SET SYNBOL
(RNa40 ) O~I4oD, 
ANGLE OF ATTACK, ALPHA. DEGREES
CO1PIGURATION DESCRIPTION AILRON CANARD ELEVTR
xsrnC-310O,YSFC/LNSC BOOSTER B1C2FI WIl V 0.000 0o000 -10.000
NSRCC-31!C,1SFC/LNSC BOOSTER BiCZF2tiWVI 10.000 0.000 -10.000
NSRDC-3110,tNSFC/LNSC BOOSTER BICZFq4IV1 20.000 0.000 -10.000
NA CN
CNDFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
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Y 4 6 8 l0 1r 14 16
ANGLE OF ATTACK. ALPHA, DEGREES
AILRON CANARD ELEVTR CNC
R BICZFWIVI 0.000 0.000 -O.1000 1.
R BICFZWWIVI 10.000 0.000 -10.000 1.
R BICZF2WIVI 20.000 0.000 -10.0GD 1.
0.380
DPOS REFERENCE INFORMATION
000 SREF 1.3550 SQ.FT.
000 LREF 41.4360 INCHES






LMSC/MSFC BOOSTER STUDY. LONGITUDINAL C HARACTERISTICS, NSRDC 3110. BETA O0
I - a - 6 - 4 - o a 2 4
ANGLE OF
CONFICGURATION DESCRIPTION
NSRDC-3110OMSFC/LNSC BOOSTER eICZFIWI V
NSRDC-3110,M SFC/LNSC BOOSTER BI C;2F;W V5
NSRDC-3110,HSFC/LNSC BOOSTER 81C2F2WI VI











. . I . . ._ .. . I  . . I . . I . . . i I I...I...I I I .- .. 1. . . I -. II~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_ 
-
'. .- - ._












































. . .. . . . . . . . ,. . . .






9 u LI 4
LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
i rI 111 i~ m I 1  |, |, - ri ir i ' l ~I t ~ 7_ I Yi r i If . . . .r r ir F ,, ,, i fw r Im
,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ifl fXX
__ __ iifz _wEF
g~~~~~~ ',J TX1
I. I
- -* - 2 - 4 6 8 10













12 14 %6 18 20 22 24 26
'HA, DEGREES
CANARD ELEVTR CNOPOS REFERENCE INFORMATION
0.000 -10.000 1.0OD SREF 1.355D SQ.FT.
0.000 -10.000 1.000 LREF 41.4360 INCHES













































































































(RN24 01 ) 0
MACH
I
















1.2 1.4 1.6 1.8 2.0
VTR CNDPOS REFERENCE INFORMATION
300 1.Oo0 SREF 1.3550D $.FT.
300 1.000 LREF 41.4360 INCHES







































SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION AILRON CANARD ELEVTR
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI 0.000 0.000 -10.000
NSRDC-3110MSFC/LNSC BOOSTER BIC2F2WIVI 10.000 0.000 -10.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FZWIV 20.000 0.000 -10.000
O.379
CNFPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES






LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA








SIDE SLIP ANGLE. BETA. DEGREES
CONFIURATION N DESCRIPTION AILRON CANARD ELEVTR
NSRDC-3110,NSFC/LMSC BOOSTER BD1CFIWI VI 0.000 0.000 -10.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FZLWVI 10.000 0.000 -10.000
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6 -4 - 2 2 4 6 8
SIDE SLIP ANGLE. BETA. DEGREES
AILRON CANARD ELEVTR CNCPOS
R BSCZFI WI VI 0.000 0.000 -10.000 1.000
R BICZFZWIV1 10.000 0.000 -10.000 1.000
R BICZF2WIVI 20.000 0.000 -10.D00 1.000
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, 1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-1- -.- -J I .. - ..
6 a s8 0 12 14 16 18
ATTACK. ALPHA, DEGREES
-AILRON CANARD ELEVTR CNDPOS
0.000 0.000 IO.OD 1.000 Si
10.000 0.000 10.000 1.000 Ll
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1.000 SREF 1.3i50 SQ.FT.
I.000 LREF 41.4360 INCHES





































































2 4 6 9 10 12 g 14









16 I 20 22 24 26
CNDPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES









IMSrC/MqFr R'nBISTFR TlInY. ItOfITInlTNAI C£HARACTERISTICS. NSRDC 3110O BETA = 0
t I
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2 4 6 8 10 12 14 16
























































s0 - _ 6 - 4 - 0 
SYMBOL
MACH 0.379
[ I f rvi I I i J I ** t * * * I w 1 
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_ _ _  _S r : _ _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~















2 4 6 B 10 1t 14 16 18 ao0 'E 2 84 26
ANGLE OF ATTACK. ALPHA, DEGREES
AILRON CANARD ELEVTR CNOPOS REFERENCE INFORMATION
ER BlC2FIUWVI 0.000 0.000DD 10.00 1.000 SREF 1.3550 SQ.FT.
R BIC2FZWIVI 10.000 0.000 10.000 1.000 LREF 41.4360 INCHES






























- , I _ 4 - a 0 - 4
ANGLE OF
CONFIGURATICI DESCRIPTION
NSRc-3s11o,MSFc/ LMSC BOOSTER BIC*FIWIVINS.RCC-3lt0,MSFC/L4$C BOOSTER BIC2FZWlVINSROC-SIIO0,SFC.'LMSC BOOSTER 81C2F2WlIV
I; 12i, P1 16 18. 20 22 24 26ATTACK, ALPHA. DEGREES
AILRON CANARD ELEVTR, CNCPOS REFERENCE INFORNATIONO.000 0.000 10.000 1.000 SREF 1.3550 SQ.FT.10.000 0.000 10,000 1 000 LREF 41.4360 INCHES20.000 0,000 10.000 1.000 BREF 41. ....
MA CN
XHRP 31.1400 INCHESYNRP 0.0000 INCHESZMRP 0.2250 INCNESSCALE I. 5 OD PERCNT
PAGE 2003






















IO. RFTA =, 0
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0 j I tH fXX I tX~~~~~~~~~I. 
*s0~~~~~~~~~~~' ' 1 0 2 1 e 1 0 .2 4 2
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NSRDC-3110,HSFC/LMSC BOOSTER BICF lWlVI












ELEVTR CNDPOS REFERENCE INFORMATION
10.000 1.000 SREF 1.3550 S0.FT.
10.000 1.000 LREF 41.4360 INCHES















































.4 0.6 0.8 - .0 1.2
LIFT COEFFICIENT. CL
AILRON CANARC F.LEVTR
t1i 0.000 0.000 IO. D00
VI 10.000 0o.000 10.000
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6 - 4 - 2 0' 2 4











t 8 Io 12 14 l6
R CNCPOS REFERENCE INFORMATION.
1.000 SREF 1.3550 SG.FT.
1.000 -LREF 41.4360 INCHES









































-14 -12 -10 - a 0 2 4 6
SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION AILRON CANARD ELEVTR
NSRDC-3110,MSFC/LMSC BOOSTER BlCZFIWIVI 0.000 0.000 10.000
NSRCC-3110,HSFC/LMSC BOOSTER BICZFZWIV1 10.000 0.000 10.000























-. 09 - ' "
-. r80 -
-·86 ~ ~ ~ .JJ~.J .J...J..L.. ........L.. ..J...J...L. J~J ..J...1... .. &...~ L...1. ...J..J....J. .  . .. . . . . . ·.
-1 -64 , -4. ' -10 - aB -6 -4 -L 0 2 4 6 10 2 14
SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION AILRON CANARO ELEVTR CNDPOS REFERENCE INFORNATION
(tRNZA54) NSRDC-3110 NSFC/LMSC BOOSTER BIC2FlWIVI O.00D 0.OO0 10.000 1.000 SREF 1.3550 SG.F



























-0.M4 0 311 S 
-0.6 "
-50 -8 -6 -4 -Z 0 2 4 6 8 10 12 14 16 18 20 22 24 26
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SyBN0 CONFIGURATION CESCRIFTION AILRON CANARD ELEVTR CNHPOS REFERENCE INFORMATION




HAn~~ ~~~~cHn ~~ O~~~~~~.S3~ ~SCALE 1.5000 PERCNTMACH 0.381
PAGE 2009
LMSC/MSFC BOOSTER:STUDY. LONGITiUDINAI r"HARArTFRl" rC T cnr n OT _ 
Q
-: 1--- 11 1 - I I I I - I I I -I
---T I - --+ I I I --Im 1-1 1- 1 -. _ _
-.°'--1- 1 1 1 1 1 1 1 1 1 . 1- 1 I I
a -
-A- . -A I & . I lA*-A. I I . . I I I I I 
a - 4 6 f 10 12 14
ANGLE OF ATTACK. ALPHA, DEGREES
AILRON CANARD ELEVTR
R BIC2FZWIVI 0.000 20.000 0.000R BIC2F2WIVI 10.000 20.000 0.000R BICZF2WIVI 20.000 20.000 0.000
DATA SET SYMBOL
(RNMZ 5S) .2(RN2413) 13
(RN2417) 0
MACH







l6 1 a 20
i i L I - - - I . .' I l X I . ..
22 24 es
CNDFOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
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LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110, BETA = 0
0 * 4 6 8- 10 t2 14 16 t8 20 22 24 26
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0 2 4 6 8 10 i2 14 is 18 20 22 84 26
ANGLE OF ATTACK. ALPHA, DEGREES
PTION AILRON CANARD ELEVTR CNDPOS REFERENCE INFORHATION
BOOSTER B1C2F2WIV1 0.000 20.000 0.000 1.000 SREF 1.3550 SQ.FT.
BOOSTER B1C2F2W1VI 10.000 20.000 0.000 1.000 LREF 41.4360 INCHES






LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA =0
e~~~~' t _ ' 
_!______ 
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.__ _____ ___ _ _ _ __ __ -. ,~~~~~~~~~~~~~~~~~~





.. . . . . I . .. . ...... I . . .. .. . ... . L. ... . ..
a 3 4 6 .1 10 It 14
ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION AILRON CANARD ELEVTR
NSRDC-31l10 SFC/LMSC BOOSTER BICZFZWIVI 0.000 20.000 0.000
NSRDC-3110,MSFC/LMSC BOOSTER BIC2F2WIVI 10.000 20.000 0.000





























































2 4 6 10 to I 14 16 18
ANGLE OF ATTACK. ALPHA. DEGREES
AILRON CANARD ELEVTR CNDPOS
R B1CZF2WIVI 0.000 20.000 0.000 1.000 S
R B CZFZWIVI 10.000 20.000 0.000 1.000 L
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2 4 6 8 tO 12 14 16
ANGLE OF ATTACK, ALPHA, DEGREES
AIILRON CA NARD ELEVTR CNC
R BZC2F2WIV1 0.000 20.000 0.000 1.I
R B1CZFZWIVI 10.000 20.000- -0.000 1.
R B1CZF2WlVI Z0.000 20.000 0.000 1.
0.381
18 . 20 2e 24 e6
FOS REFERENCE INFORMATION
000 SREF 1.3550 SQ.FT.
000 LREF 41.4360 INCHES
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L.SC/MSFC BOOSTER STUOY. LONGITUDINAL CHARACTERISTICS. NSROC 3110. BETA = 0
.*O o| ' I' ' ' ' '' · '· ' w · ' ' · ., ·' ,, · · , r I ·, ., , , · ' , , ' ' · :
-0.4 -0D.
I
0.0 o. 0.4 0.6 0.o6 .0
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SIDE SLIP ANGLE, BETA. DEGREES
AILRON CANARD ELEVTR
'R B1C2FZWIVI 0.000 20.000 0.000
R BICZFZWIVI 10.000 20.000 0.000
-R BICZFZWIVI 20.000 20.000 0.000
14 18
CNDPOS REFERENCE INFORMATION
1.000- SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
1.000 BREF. 41.4360 INCHES




























TUDY, LATERAL CHARACTERISTICS. NSRDC 3110. ALPHA = 0 DEGREES
_ T ~~~~~~~~~~~~~~~~~~~~~~.i ' =' :
:~ I : 5 = <=== 
!;f ;4;;XX~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
..-~ _ i ., == __ _ ... -= 
_ __ _ =~ __,
_. 
_ _[_
046 -14 -12 -10 - 6 - - 0 - _ I
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIRTION - AILRON CANARD ELEVTR
iaRN326) Q NSRDC-3110,MSFC/LNSC BOOSTER BIC2FZWIV1 0.000 20.000 0.000
(1RNg4S41 NSRDC-3310MHSFCiLM$¢ BOOSTER BlC2FZWlVl 10.000 20.000 0.000
















































LMSC/MSFC BOOSTER STUDY, LATERAL
















-12 - -10 6 -4 - 0 2 4 6$ a
SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION CESCRIPTION AILRON CANARD ELEVTR CNOFOS
NSRDC-3110,NSFC/LMSC BOOSTER BIC2F2WIVl 0.000 20.000 0.000 1.000
NSROC-3110,MSFC/LMSC BOOSTER BIC2F2WIVI 10.000 20.000 0.000 000oo




























































2 4 6 a 10 2 14
ANGLE'OF ATTACK, ALPHA, DEGREES,
AILRON CANAARO ELEVTR C
R BIC2FZWlV1 0.000 20.000 -10.000
R BIC2F2WIVI -10.000 20.000 -10.000























TUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA ='0
2 lO 12 14 16 I 20 22 24 2e
ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION AILRON CANARD ELEVTR
NSROC-3110,NSFC/LMSC BOOSTER BIC2FWZIVI 0.000 20.000 -10o.o000
NSRDC-3110MNSFC/LMSC BOOSTER BIC2F2WIVI -10O.000 20.000 -10.000
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-.0 - - 6 -4 . 2 0 
-U'6-l0 - 8 - 6 - 4 - Z a
DATA SET SYMBOL
( RN2349 )








2 4 6 8 0O 12 14
ANGLE OF ATTACK, ALPHA. DEGREES
AILRON CANARD ELEVTR
rER B1CFZ2WIVI 0.000 20.000 -10.000
ER 81C2F2WIVI -10.000 20.000 -10.000
ER BIC2FZWIVIl 20.000 20.000 -10.000
CNDPOS REFERENCE INFORMATION
1.000 SREF .1.3550 SQ.FT.
1.D00 LREF 41.4360 INCHES


































OATA SET SYBOL'. CONFIGURATION CESCRIPTION
(RNZ349) Q NSRDC-31I10,SFC/LMSC BOOSTER SIC2FZWIVI
(RNZ4ZI ::) N.SROC-311t0,NSFC/LNSC 000STER BIC2F2WIV1









R CNDPOS REFERENCE INFORMATION
1 I.000 SREF 1.3550 SQ.FT.
O 1.000 LREF 41.4360 INCHES
























Z 4 6 8 10 12 14
ANGLE OF ATTACK, ALPHA, DEGREES
AILRON CANARD ELEVTR
ER B1C2F2WIVI 0.000 620.0G0 -10.000
ER BICZF2WIVI -10.000 20.000 -10.000
































ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION AXLRON CANARD ELEVTR CNDPOS.
NSRDC-3110,#iSFC/LMSC BOOSTER B1CZFZWVI¥ 0.000 20.000 -10.000 1.000
NSRCC-3110,MSFC/LMSC BOOSTER BICFZWIVI1 -1.0.000 20.000 -10.000 1.000
NSRDC-3110 ,SFC/LMSC BOOSTER' BICZF2WI 1 . oo0.0 20.000 -10.000 1.000
0.382
REFERENCE INFORMATION

































CONFICGURATION DESCRIPTION AILRON CANARD ELEVTR CNDPOS REFERENCE INFORMATION




SCALE 1.5000 PERCNT0.PAGE 202762
PAGE 2027
LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110. ALPHA = 0 DEGREES
- 6 -4 a 2
'N
4 10 12 14 16

































































LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = 0 DEGREES
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16 o8 20 24
CNOPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES


















MUDY. LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA O0
i r I I I -;' Il I- I-@ I-s I I I I; IB I i I -w I I-f I [ II II' [I II I IIJ I I I















2 4 6 8 10 12 14 1.6
ANGLE OF ATTACK. ALPHA. DEGREES
AILRON CANARD ELEVTR CNDPOS
R BICZF2WIVI 0.000 20.000 10.000 1.000
R BIC2FWZIV1 10.000 20.000 10.000: 1.000
R BIC2FIWIVI 20.00 0 000 000. 1.000 .
0.382






















































ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION CESCRIPTION AILRON CANARD ELEVTR
NSRDC-3110,MSFC/LMSC BOOSTER BICZFZWIVI 0.000 20.000 10.000
NSRCC-3110,MSFC/LMSC BOOSTER B1C2F2WIVI 10.000 20.000 10.000
NSRDC-3110,MSFC/LNSC BOOSTER BIC2FZWIV1 20.000 20.000 10.000
0.382
=0
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ffL te tt~~~~~~~~~~~~~~~~~~~L
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2 4 6 8 10 t2. 14
ANGLE OF ATTACK, ALPHA, DEGREES
AILRON CANARD ELEVTR
R B1CZF2WIVI 0.000 20.000 10,000
R BICZF2WIVI 10.000 Z0.000 10.000








LREF . 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31 .1400. INCHES
YHRP 0.O0O0 I NCHES
ZMRP 0.2250 INCHES



















2 4 6 8 10 12 -14 16 18 20 22 24 26
ANGLE OF ATTACK, ALPHA. DEGREES
AILRON CANARD ELEVTR CNDPOS REFERENCE INFORMATION
R 81ICFZ2WIV 0.000 20.000 10.000 1.000 SREF 1.3550 SQ.FT.
Rf BIC2F2WIVl 10.000 .20.00 10 000 1.000 LREF 41.4360 INCHES
R BI CZFZWI Vs 20.000 20.000 10.000 1.000 BREF 41 4360 INCHES
XMRP 31.1400 INCHES
YHRP 0.0000 INCHES















ELEVTR CNDPOS REFERENCE INFORMATION
0.000 1.000 SREF 1.3550 SQ.FT.
10.000 1.000 LREF 41 .4360 INCHES
10.000 .1.000 BREF 41.4360 INCHES
XHRP 31 .1400 INCHES







































5 - 6 - 4 -2 0 2 4 6 8 10 12 14 16 18
ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION AILRON CANARD ELEVTR CNCFOS
NSRDC-3110,MSFC/LHSC BOOSTER BIC2FZWIVI O.000 20.000 10.000 1.000 Si
NSRDC-3110,NSFC/LMSC BOOSTER BIC2FZW1VI 10.000 20.000 10.000 1.000 L
















NSROC-31I0.I SFC/LMSC BOOSTER BI CZFWI V
NSRDC-311 M'HSFC/LMSC BOOSTER BICZF2WIV1








1.000 SREF 1.3550 SO.FT.
1.000 LREF 41.4360 INCHES
















































-1 -10 - 8 - 6 - 4 -Z O 2 4 -
SIDE SLIP ANGLE, BETA. DEGREES
CONFIGURATION DESCRIPTION AIJLRON CANARD ELEVTR
NSRDC-3110,MSFC/L#SC BOOSTER BCZF2WVI 
.DDD000 20.000 10.000NSRDC-311ONSFC/LNSC BOOSTER BICZFZW'V 10.000 20o.000 ' OOOoNSRDC-31S0IO SFC/LMSC BOOSTER BIC2F2WIV] 20.000 20.000 10.000
O.383
CNDPOS REFERENCE INFORMATION.
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES







LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS, NSRDC 3110, ALPHA = O DEGREES
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SIDE SLIP ANGLE. BETA, DEGREES
AILRON CANARD ELEVTR CNDPOS
R BICZF2WIV1 0.000 20.000 10.00 1.000
R BI CZF2WI V 10.000. 0.000 10.000 1 .000

























































-6 -4 2 4 6
SIDE SLIP ANGLE, BETA. DEGREES
AILRON CANARD ELEVTR
TER BIC2F2WIV1 0.000 20.000 10.000
TER BICZF2WSVS 10.000 20.000 10.000
TER BIC2F2WlVl Z.000 20.000 10.000
0.303
CNDFOS- REFERENCE INFOR4ATION
I;000 SREF 1.3550 S9.FT.
1.000 LREF 41.4360 INCHES














ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFICURATION DESCRIPTION A' ILRON ELEVTR INCIDW WNGPOS
rFRN24653 I D NSRDC-3110,HSFC/LMSC BOOSTER SVIWl 0.000 0.000 0.000 ' .000
(RN24BIfI ) NSRDC-S110DMSFC/LMSC BOOSTER BIVIW1 10.000 0.000 0.000 1.000











LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS, NSRDC 3110. BETA = 0
.ZO 1 I 111 1 f III III I r - r r I T-1 r¶Tr f r-Tr1
. .· 
~. : :: .







2 4 6 8 l0 1Z 14 16
ANGLE OF ATTACK, ALPHA, DEGREES
AILRON ELEVTR INCICW WNGPOS
R BIVIWI 0.000 0.000 0.000 1.000
R BIVIWI 10.000 0.000 0.000 1.000
R BIVIWI 20.000 0.000 O.000 1.000
0.581
























































ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION - AILRON ELEVTR INCIDW WNGPOS REFERENCE INFORMATION
NSRDC-3110,MSFC/LMSC BOOSTER BIVIWI 0.000 0.000 0.000 1.000 SREF 1.3550 SS.FT.
NSRDC-3J10,MSFC/LMSC BOOSTER BIVlWi 10.000 0.000 0.000 1.000 LREF 41.4360 INCHES







LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA = 0
.IT~ ¶ ,-r-r- -ri-i- **r,-r r T "~i- '' 1'-~i T '1'~ '- ''l 1'?'''T











2 4 6 8 10 it 14
ANGLE OF ATTACK, ALPHA, DEGREES
AILRON ELEVTR INCIDW
R BIVlWI O.OO0 0.000 D.000
R BIVIWI 10.000 O.OOO O.OOO
R eBVIWI 20.000 0.000 0O.000
D.381
16 18 20 22 Z4 26
WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ;FT.
1.000 -LREF 41.4360 INCHES













































(RH124851( N4B AC) OH
HACH
ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION A ILRON .ELEVTR INCIDW WNGPOS
NSRDC-3110snSFC/LMSC BOOSTER 81 V1i1 0.000 0.000 0.000 1.000
NSROC-3110,HSFC/LNSC BOOSTER BlYVlW 10.000 0.000 0.000 1.000
NSRDC-3110,HSFC/LNSC BOOSTER 81VIWI 20.00D 0.000 0.000 1.000
0.381
REFERENCE INFORHATION
SREF 1. 3550 S.FT.
LREF 41.4360 INCHES
BREF 41.4360 INCHES




















2 4 6 8 io 12 14 I6
ANGLE OF ATTACK. ALPHA. DEGREES
AILRON ELEVTR INCIDW WN
R BIVIWI O.OOD .ODOO 0.o000 2R BIVIWI 10.000 a.oUo 0.0') 1R BIVIWI 20.000 0.000 0,0 GO 
(,POS REFERENCE LNFORNATION
.000 SREF 1.355D S&.FT.
.OO0 LREF 41.4360 INCHEs
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LI~~~~~.011~AGE FATC.APA ERE
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HACH D80.51 SCALE 1.5000 PERCNT
PAGE 2048































































SC/SFCBOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 3110.




















SIDE SLIP ANGLE. BETA. DEGREES.
AILRON ELEVTR INCIDW'
iR BIVIWI 0.000 0.000 0.000
'R BIVIWI .10.000 0.000 0.000 0
R BI ViWI 20.000 0.000 0.000
MACH o0.81
WNGPOS -REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.DD00 LREF 41.4360 INCHES
I.000 BREF 41.4360 INCHES
XHRP 31.1400 INCHES
YNRP 0.00DO INCHES
ZHRP 0 .2250 INCHES
SCALE 1 .5000. PERCNT
PAGE 205'0
LMSC/MSFC BOOSTER STUDY. LATERAL CHARACTERISTICS. NSRDC 3110, ALPHA = 0 DEGREES
=r-T - ==-= =r- v---X
_ _ _ ii_ _ 
'r--: 





- - 4 2
SIDE SLIP ANGLE, BETA. DEGREES
AILRON ELEVTR INCIDW
R BIVIWI 0.000 0.000 0.000
R BIVI I0 tO.OD 0.000 O.0












































SFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSRDC 3110i ALPHA = 0 DEGREES
, , I I I...I . .. I I ................... . . .... I I. I I I . .I II  I I-.r.w. ,I v III.,. II...
i I





NSRDC-3110,I SFC/LMSC BOOSTER B tVIW
MA CH 0.301
A
2 0 2 4 6 8 10 12 14 16
ANGLE, BETA. DEGREES
AILRON ELEVTR INCICW WNGPOS REFERENCE INFORMATION
0.000 0.000 0.000 1.000 SREF 1.3550 SQ.FT.
10.000 0.000 0.000 1.000 LREF 41.4360 INCHES










































































ANGLE OF ATTACK. ALPHA. DEGREES
AILRON ELEVTR INCICU WNGPOS
R IVI l 0.000 -10.000 0.000 1.000R IVY WI 10.000 -10.000 0.000 I.000


















ANGLE OF ATTACK. ALPHA, DEGREES
AILRON ELEVTR INCICW WNGPOS
R BIVIWI 0.000 -10.000 0.000 1.000D
R 1VIWI 10.000 -10.000 0.000 1.000
R BLVIWI 20.000 -10.000 0.O00 1.000
REFERENCE INFORMATION
SREF I.3550 SQ.FT.
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NSRDC-3110, SFC/LMSC BOOSTER BIVIWI
NSROC-3110,MSFC/LMSC.BOOSTER BIVIWI
6 S io 10 14 16 I
ATTACK 'ALPHA. DEGREES
AILRON ELEVTR INCIOW WNCPOS
O.000 -10.000 0.000 1.000
10.000 -10.000 0.000 1.000











REF I .3550 SQ.FT.
REF 41.4360 INCHES
REF: 41 ;43660 INCHES
MRP 31.i400 INCHES
'RF 0.00oD INCHES












LMSC/MSFC:BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. RFTA = n'
! IrI ' '& '&! · ; If [ i~ · T T, I , I-r ! r! ,. T · i i , ! i Il · ·· · i i· i ! ·· ·· · ·.
"-, _' " ___,. *:_ 
W _ , · . _ _ _J
__,_ t -
F~~~~~~~~~~~~~~~~~~~.* , , _ _ 
_-
-· r _ t* 
. .-_. l+__
.' . : , .. .,, ......!^.. ...









NSROC-3110,HSFC/LNSC BOOSTER OIVI Wl
NSRDC-3110,MSFC/LHSC BOOSTER 6IVIWI






W WNGPOS REFERENCE INFORmATION
1.000 SREF 1.3550 SQ.FT.
O 1.000 LREF 41.4360 INCHES
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NSRCC-3110 MSFC/LMSC BOOSTER BIVIWI
MACH 0.382 Z
4 6 8 10 I i14 16 18 2od 2 84 26
OF ATTACK, ALPHA, DEGREES
AILRON ELEVTR INCIDW WNGPOS REFERENCE INFORMATION
0.o00 -io.10.000 0. 1.O00 $SREF · .35550 -So.Fr.
o10.OO -10.000 0.00o: I .oo0 LREF 41.4360 INCHES
20.000 - 10.00 0.000 1 .000 BREF 41.4360 INCHES
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0 d d== /
0 A X X X t t t X X~~~~~~~~~~~~~~~~~~~
>-:017|-j-: t: II I 1-^;7 - 7~~, ...
|0~ ~~~~~/ -, 01 41 S. 'D2.;42
ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYNMBOL CONFIGURATION DESCRIPTION AILRON ELEVTR INCIDW WN
(RNZ46)J Q NSRoC-tIo0,MSFC/LNSC BOOSTER BiVIWI 0.ooo -o.000oo 0.000 
(RN24g9) NSRDC-3110 MSFC/LISC BOOSTER BIVIWI 10O000 0 D0DD .000 1


































LMSC/MSFC BOOSTER STUDY. LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA = 0
I I . I I I - 1 !I~~~~fl~~~~lT~~~~f~~~l~~~il~~~~f·l
_ . .l I _ _ I _ .~~~~~~, 
· f~~~~~~~~~~~~~~~~~~~~




( RNZ4 89 ) 
(RN2493) O
MA CH
J~~~~~   ~ I. . . . . . . . . .






2 4 6 8 10 12 14 16





20 22 24 26
INCIOW WNGPOS REFERENCE INFORMATION
0.000 ooo .0- SREF 13550 SQ.FT.
0.00n .o000 LREF 41.4360 INCHES




























~. . .. . . . .I 























1.000 SREF 1.3550 5Q.FT.
I .000 LREF 41.4360 INCHES







































SIDE SLIP ANGLE. BETA. DEGREES
CONFICURATION DESCRIPTION AILRON ELEVTR INCIDW
NSRDC-3110,MSFC/LHSC BOOSTER BIVIWI 0.000 -10.000 0.000NSRCC-3110,MHSFC/LMSC BOOSTER B1VJIW 10.000 -10.000 0.000NSRCC-II31,MSFC/LHSC BOOSTER BIVIWlI 2 -10.000 0.000ooo
0.382
10 12 14 16
WNGPOS - REFERENCE INFORMATION
1.000 SREF 1.3550 SG.FT.
1.000 LREF 41.4360 INCHES







LMSC/MSFC BOOSTER STUDY, LATERAL CHARACTERISTICS. NSROC 3110. ALPHA = 0 DEGREES
-10
I
a 4 - 2 10 I2 14














1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
















































LMSC/MSFC BOFSTFR STIUDY. IATFRAI rCHARACTFRIS.;TICS. NRC 1;l. 1 APHA = 0 DEGREES
... --- ~ ~vy i~, vl | l ~ll~ .w& v · v w &w arl iw~w Ik~w& av *.-1 .. i. W wv ** vs y,. --ww 
, , , . . . . . , . .~~~~~ gl l - I .
... *.....,.t i.w .· 
/L i qJa·!i' w !·rii!·· 
. . . _ * S_ * . . | * * . . . . . ... .....~· i *** , 








SIDE SLIP ANGLE. BETA. DEGREES
AILRON ELEVTR INCIDW
R BIVW1I 0.000 -10.000 0.000
R BIVIWI 10.000 -10.000 0.000













































..4 I a I 
LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110, BETA O0
a 2 4 6 6 10 12 14
ANGLE OF ATTACK, ALPHA. OEGREES
























1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES



























































0 2 4 6 8 10 It 14 16
ANGLE OF ATTACK. ALPHA, DEGREES
ON AILRON ELEVTR INCIOW WNGPOS
OSTER BIVl W 0.000 10.000 0.000 1.000
OSTER BIVIWI 10.000 10.000 0.000 1.000
OSTER BIVIWI 




































( RN2497 ' )
( RN25OI) ' '
* - - -4 0 2 4 6 8 1 2s a 2 1 4



















is8 20 22 24 2
WNGPOS REFERENCE INFORMATIGN
1.000 SREF 1.3550 SQ.FT.
I.000 LREF 41.4360 INCHES






LMSC/MSFC BOOSTER STUDY, LONGITUDINAL CHARACTERISTICS. NSRDC 3110. BETA
MACH I - 0.380
I
,._i J · ,


















ANGLE OF ATTACK, ALPHA. DEGREES
AILRON ELEVTR INCIDW
R BVI WI 0.000 10.000 0.000
R BIVIWI io.000 10.000 0.000
R BIVI 1 20.000 10.000 0.000
WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES






















2 4 6 10 1O 14 16
ANGLE OF ATTACK, ALPHA. DEGREES
AILRON ELFVTR INCICW WNG
R 81 VlWl 0.000 '10.000 0.000 1.
R BIVIWI 10.000 IO.DO 0.000 1.
R I VI WI 20.000 10.00O 0.000 1.
GPOS REFERENCE INFORMATION
.000 SREF 1.3550 SG.FT.
.000 LREF 41 .4360 INCHES





















ANGLE OF ATTACK. ALPHA. DE
I LRON ELEVTR
NR BI VI W 0.000 10.000
:R BIVIWI 10.000 10.000
VR BSV WI 20.000 10.000
GREES
INCIDW WNGPOS REFERENCE INFORMATION
0.000 1.000 SREF t.3$50 SQ.FT.
0.000 1.000 LREF 41.4360 INCHES






































2 4 6 a 1I0 2L 1t4 16 s8 2g0 22
ANGLE OF ATTACK. ALPHA, DEGREES
AILRON ELEVTR INCIOW WNGPOS REFERENCE IN
R I VI 0.0 O 0 10.000 0.000 I 000 SREF 1.35
R BIVIWI 10.000 o10.0oo 0.000 1.000 LREF 41.43







































0.4 0.6 0.8 1.0 1.2 1
LIFT COEFFICIENT. CL
AILRON ELEVTR INCIDW WNGPOS
1W1 I0.000 10.000 0.000 1.000
WI 10.000 10.000 0.000 1.000




































NSRDC-3IIOMSFC/LMSC BOOSTER B VI WI
0.380






o WNGPOS REFERENCE INFORMATION
1.000 SREF 1.3550 SQ.FT.
1.000 LREF 41.4360 INCHES
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$6 -14 -1;; -$0 - 4 - 6 - 4 - 2 o 2 *4 6 8 10 12. 14 16
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
( RN24 TO) 
























000 SREF 1.3550 SQ.FT.
000 LREF 41.4360 INCHES
























































SIDE SLIP ANGLE. BET,
AILRON I
R IVI W:. O.Li O
R 1 VIWI 10O000 
R 81Vl W/l 0. Ooo
O. SO
PAGE 2074
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LMSC/HREC BOOSTER STUDIES, ELEVON CONTROL EFFECTIVENESS. NSRDC 3110
_~~~~~~~~~~~~~~~~~~~~~~ _ _! 
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ELEVATOR DEFLECTION ANGLE, ELEVTR.ODEGREES
LUES CATA SOURCE REFERENCE INFORMAT:ON
lC 3.DOO CATASET ELEVTR CATASET ELEVTh SREF 1.3550 SQ.FT.
'RL 7.660 CN2329 - D2.005 CN2341 - IG.O0 LREF 41.4360 INCHES
ARD U.GOo CNZOOI OG00 CN2353 10.000 BREF 41.4360 INCHESCN2365 o20.00 CN2375 30.000 XMRP 31.140U INCHES
05 1.00o YHRP 0.0000 INCIES
ZMRP 0.220S INC1ES
SCALE 1.5000 PERCNT












































17 SEP 71 PAGE 2075
ELEVATOR
PARAMETRIC VALUES
MACH 0.380 INCIDC 3.000
INCIOW 0.000 CIHDRL 7.660
AILRON 0.000 CANARD b.000
RUDDER 0.000 WNGPOS 1.000
CNDPOS 1.000
DATA HIST. CODE I*C
O 5 1SO 5 20 25
DEFLECTION ANGLE.' ELEVTR. DEGREES
DATA SOURCE REFERE
DATASET ELEVTR CATASET ELEVTR SREF
CN2329 - 20.000 CN2341 - 10.000 LREF
CN201 a.000 CN2353 10.000 REF

































LMSC/HREC BOOSTER STUD!ES, ELEVON CONTROL EFFECTIVENESS, NSRDC 3110
; , -! t. i 1 1 1 , 1 I  , 1 , ,iIi,,iI,,,,' 'iiIwiiIw,,,,,,,i~ iii-
t I r . 1 ...
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-10 - 5 O 10 '5 20 25 30 35 *0
ELEVATOR DEFLECTION ANGLE. ELEVTR. DEGREES
























































































I . .. . I . I .. I I
/,
-'5 -10 - 0 S * 15 is 20 25 30 35 40
ELEVATOR DEFLECTION ANGLE, ELEVTR. DEGREES
PARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
0.380 INCICC 3.000 CATASET ELEVTR DATASET ELEVTR SREF 1.3550 SQ.FT.
0.000 CIHDRL 7.660 CN2329 - 20.0DDD CN2341 -I iD000 LREF 41.4360 INCHES
0.000 CANAIRD 0.000 CNZOu 0.000 CN2355 10000 BREF 41.4360 INCHES
CNZ365 20.000 CN237T 30.00 XMRP 31.1400 INCHES
~~~~~~0.000 WV~~~NGPOS 1 ~.000 ~ YHRP 0.0000 INCHES
1.000 ZMRP 0.2250 INCHES
SCALE 1.50 0 PERCNT
CODE 1IC

























LMSC/HREC BOOSTER STUDIES, ELEVON CONTROL EFFECTIVENESS. NSRDC 3110
.1 11 0 , , , , I....- . , T , r .... if ... . . . f I 
X~~~~~~~~~~~~~~~~~~~~~~~~ Se, ,.
-20 -,5 -10 - 5 0 S l0
ELEVATOR DEFLECTION ANGLE























NSRDC 3110 BIC2F2W1V1 333-321 MSFC/LMSC BOOSTER
15 20 25 30
ELEVTR. DEGREES
REFERENCE INFORMATION
'ATASET ELEVTR SREF 1.3550 SQ.FT.
N2345 - 10.000 LREF 41.4360 INCHES
NZ357 100.00 SREF 41.4360 INCHES


































































- . . I . .. a J . .! J I i . I ..I 1 . I. . I I 4 * .I ... 
-0o - 0 S to 1s 20 25
ELEVATOR DEFLECTION ANGLE, ELEVTR. DEGREES'
SYMBOL ALPHA PARAMETRIC VALUES DATA SOURCE F
-2.000 ACH 0.380 INCIDC 3.000 DATASET ELEVTR CDATASET ELEVTR SREF
O.DD 0C0 NCJDC 0.000 DIHDRL 7?660 CNZ333 - 20.000 CN2345 - 10.000 LREF
*4.000 AILRON 0.000 CANARD 10.G00 CN2321 0.000 CN2357 10.000 BREF
CNZ369 E20.000DD CN2381 3D.000 XMRP
' 6.00O RUDDER 0.000 WNGPOS 1.000 YnRE
8.000 CNCPOS I .000 MRFSCA/
10.000 D ATA MIST. COcE I*C



































NSRDC 3110 B1C2F2WIV1 333-321 MSFC/Lr
0 10 15 25 4C35
DEFLECTION ANGLE. ELEVTR.. OEGREES
DATA SOURCE REFERENCE INFORMATION
DATASET ELEVTR CiTASET ELEVTR SREF t .3550 SG.FT.
CN2333 - 20.000 CN2345 - ioUooo LREF 4. .436U INCHES
CNZ321 0.0o0 CN2357 10.000 BREF 41.4360 INCHES
CN2369 . O.OO CN2381 30.000 XMRP 31.1400 INCHES
YMRP 0.0C00 INCHES
-ZMHRP 0.2250 INCHES
SCALE - 1.5000 PERCNT















































LMSC/HREC BOOSTER STUDIES. ELEVON CONTROL EFFECTIVENESS, NSRDC 3110
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-s0 - 5 l0 is 25 3o. .5 41.





jD 1 .o0o 0
". . PARAMETRIC VALUES
HACH 0.300 INCIDC
























YMRP . .000 INCHES
ZMRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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ELEVATOR DEFLECTION ANGLE. ELEVTR. DEGREES


































































· .- -.-- ~ 
,~l~~
'





CCN2337) 17 SEP 71 PAGE 2083
~~~~~~~~·..
: ;,; .
I -5 -10 - 5
ELEVATOR
PARAMETRIC VALUE' -
0.300 INCIDC - 3.000
0.000 DIHDRL 7.660
O.000. CA'NA'R. 20. dOO




O 5 10 15 ..20 25
DEFLECTION ANGLE. ELEVTR. DEGREES
DATA. SOURCE REFE
DATASET ELEVTR CDATASET ELEVTR SREF
CN2337 -20.000 CN2349 - ID.ODD LREF
CN2325 0.D000 CNH231 10000 SOREF
CN2373 '0;000 CN2385 30.00D XHRPYMRP
ZMRP
SCALE
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ELEVATOR DEFLECTION ANGLE, ELEVTR, DEGREES
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Q . 2.0ou'0 ' wMACH -
" .o. oO INCIDW 0.
4.o0o ;AILRON 0.
6. 0OD RUDDER O.
8.000 CNoPOS i.
: *10.000 DATA HIST. COG
NSROC-311.O.MSFC/LM'
-15 -10 -5 O 5 10 5 .20 25 30 3S 40
ELEVATOR DEFLECTION ANGLE, ELEVTR. DEGREES
AHETRIC VALUES OATA SOURCE REFERENCE INFORMATION
380 INCIDC 3.000 CATASET ELEVTR CATASET ELEVTR SREF 1.3550 SG.FT.
000D CDIRL 7.660 CN2337 -20.000 C2349 10000 LREF 41.4360 INCHES
o000 CANARD 20.000 CN232 0.00 CN2 236 - .Oo BXREF 41.4360 INCHES00 NCNZ373 2O000 CN238S5 30.o0o XMRP 3,1.1400 INCHES
000d WNCFOS, I . D 000a Li YMRP 0.0000 INCHES
Z00 RP 0.250 INCHES
_' r ..- SCALE J.5000 PERCNT
.. L~ ~ ~ ~ ~ ~ ~ ~~~~CL 1~lO.
SC, BOOSTER B1C2F2W1V1 (CN2337) 17 SEP 71.
:'
. ' ., ':









-30 -25 -20 -15 -10 - 5 0 5 10 15 20 2
ELEVATOR DEFLECTION ANGLE, ELEVTR. DEGREI
SYMBOL ALPHA PARAMETRIC VALUES DATA SOURCE
- z.000 MACH 0.36 INCIDW 0.000 DATASET ELEVTR CATASET ELEVTR SREI2 0.0G DIHDRL 7.660 AILRON 0.OO CN2451 - 20.000 CN2461 . 10.000 LREI
4.000 RUDDER O0.00 WNGPOS 1.000 CN2465 O.O00 CN2469 10 00G BREICN2473 20.000 CNA477 3O.000 XMRI
6.000 YMRI
o.ooo0 CATA HIST. CODE I*C $CA
NSROC-3110.MSFC/LMSC BOOSTER B!VIWI . (CN2457) 17 SEP 71





























LMSC/HREC BOOSTER STUDIES, ELEVON CONTROL EFFECTIVENESS, NSRDC 3110
".1 ' ' - .' " · .
.~X$ .- ..
,, "'t
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-25 -20 -15 -10 - 5
ELEVATOR
FARAMETRIC VALUES
MACH 0.380 INCICW 0.000
ClHCRL 7.660 AlLRON O.00.o
RUDDER 0.000 WNGPOS 1.000
0 5 I0 15 20 25
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ALPHA . PARAMETRIC V
2.000 ACH 0.380 IN
0.000 DCIHDRL 7.660 Al
4.000 RUDDER 0.D000 WN
6.000
8.000





10 -.5 0 5 10 .15 t.20 25 30 35 40
ELEVATOR DEFLECTION ANGLE, ELEVTR. DEGREES
LUES DATA SOURCE REFERENCE INFORNATION
CoW 0.000 CATASET ELEVTR CATASET ELEVTR SREF 1.3550 SQ.FT.
RON 0.000 CN2457 - 20.000 CN2461 - 0.000 LREF 4.4360 INCHES
POS I.000 CN2465 0.000 CN2469 10.000 BREF 41.460" INCHESCN2473 20.;DD CN2477 30.000 XNRP 311400 INCHESYHRP 0.0000 INCNES
ZNRP 0.'2250 INCHES
SCALE 1.5000 PERCNT
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0.000 CN2511 - 5.000
- 10.000
NSRDC-3110. MSFC/LMSC BOOSTER BIC2F1WIV1
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.~~~~~~~~~~~~~~~ . I ' ~. .....
IT;XXIXXTV~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



















DATA MIST. CODE I*C
9 - -7 6 5 - 4 - - g -_ 0
RUDDER DEFLECTION ANGLE. RUDDER. DEGREES
LUES DATA SOURCE R
4A 0.033 DATASET RUDDER DATASET RUDDER SREF
Dow 0.000 CN2OOG 0.000 CNZ51 - 5.00 LREF





F 1 .3550 SD.FT.
F 41 .4360 INCHES
F 41.4360 INCHES
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DATA MIST. CODE I*C
- 9 - 8 - - 6 -5 -4 - 3 - 2 - I 1
RUDDER DEFLECTION ANGLE. RUDDER, DEGREES
DATA SOURCE
0.033 DATASET RUDDER DATASET RUDDER
0.0,O CNZD0Z2 .OOO CN2511 - 5.OO
0.000 CNZ514 - IO.O0O
O.0OO
I .ODG
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LMSC/HREC BOOSTER STUDIES, RUDDER CONTROL EFFECTIVENESS, NSRDC 3110
i~~~~~~~~~~~~~~~~~~~~~~~




F1 I X H < j~~~~~[ 
-12 -11 -10 - - - - 6 - 5 - 4 - 3 -a -2 i
RUDDER DEFLECTION ANGLE. RUDDER. DEGREES
FARAMETRIC VALUES DATA SOURCE
0.350 -ALPHA 0.033 DATASET RUDDER DATASE T RUDDER SREF
3.000 INCICW 0.000 CNZ02O 0.000 CN2511 - 5.000 LREF
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LMlSC/HREC BOOSTER STUDIES. RUDDER CONTROL EFFECTIVENESS. NSRDC 3110
tr-:-
, 1X<;>~. .; k , .. 
'~~~~~1
'1
! | + t f H f f X 0 ;~~~~~~~~~~~~~~~~~~~~~~~ 
l W _ _ ,, _ I 
_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'
.. aLA .-L L.... 
-15 -14 -15 -12 -11 -10 - 0 - d -
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LMSC/HREC BOOSTER STUDIES, RUDDER CONTROL EFFECTIVENESS, NSRDC 3110
_ __I _ II rrrrri t m ri
~~~~~~~~~~~~~~~~_ 
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UVES D- ATA SC
1A - 0.037 CATASET RUDDER
7RL r.660 ': CN2466 0.GO0
TRN .0G .0GGO -CN5 0O - 10. 00
DATA HIST. CODE I*C
NSRDC-3110IMSFC/LMSC BOOSTER BIVIWI
'LE. RUDDER. DEGREES . ..
OURCE - ' ' -.. :'- R:EEREENCE INFORMATION
CATASET RUCDDER SREF 1.- 550 "- SQ.FT.




ZMRP 0.2250 . I,NCHES
SCALE 1.500 . -PERCNT






















- 6 - 4 3 - 2 - O I - 4
*.{ ~:!: ~.. :·'~.!; ::: ¸.:..: :-
. ,¥ . , .: i:.- .! ·' ~, 1-
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. . . . '
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-t0 - 9 - 8 - 7 - 6 - 5 - 4 - 3
RUDDER DEFLECTION ANGLE.
UES DATA SOURCE
A - 0.037 DATASET RUDDER
RL 7.660 CN2466 0.000
ITR 0.000 CN2508 - 10.000
- I 0 1 a 3 4
RUDDER, DEGREES
REFERENCE INFORMATION
CATASET RUDDER SREF 1.3550 SQ.FT.
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. - 1 - I . . .....t... ..... II-':1 '.. I -- :'- -
16 -14 -15 -12 -II -10 - 9 - 8 - 7- - 6 - 5 - 4 - 3 -. 2 - * O 1 - a 3 4
_ _ _ _ _ _ _ _ . _ _ . _ _ _~~~~~
RUDDER DEFLECTION ANGLE.
PARAMETRIC VALUES DATA SOURCE
0.360 ALPHA - 0.037 DATASET RUDDER
0.000 DIHDRL 7.660 CN2466 0.000
0.000 ELEVTR 0.000 CNZ508 - 10.000
.000
RUDDER. DEGREES - :
REFERENCE INFORMATION
DATASET RUDDER SREF 1.3550 SQGFT.
CNE505 - 5.000 LREF'' 4t.4360 INCHES
BREF' 41.4360 INCHES
XHRF 3' 1.S400 INCHES
YMRP O.0DO0 INCHES
ZHRP 0.2250 INCHES
SCALE ' 1.5000 PERCNT
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LMSC/HREC BOOSTER STUDIES, RUDDER CONTROL EFFECTIVENESS, NSRDC 3110
. I . _ 1. 1.1 1 _ I . I~~I 








RUDDER DEFLECTION ANGLE. RUODER, DEGREES
.UES DATA SOURCE i
A - 0.037 CATASET RUDCER DATASET RUDDER SREF
RL 7.660 CN2466 0. 00 CN2505 - 5.000 LREf










































DATA HIST. CODE I*C
NSROC-3110,MSFC/LMSC BOOSTER BlVlWl
3 4
I . . I
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LMSC/HREC BOOSTER STUDIES, RUDDER CONTROL EFFECT IVENESSo NSRDC 3110
~. ... , . .. L
~_ ~__-t
















.i lt . a a
- ? - 6 -5 -4 -3 - 2 - 1
RUDDER DEFLECTION ANGLE.
FARAMETRIC VALUES DATA SOURCE
0.3S0 ALPHA - 0.03?7 DATASET RUDDER
0.O00 DIHDRL 7.660 CNZ466 0.000
0.000 ELEVTR 0.000 CN2508 -_1.000
1 .000,
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-9 - - T -6 -5 -4 - 3 - 2 - 1 C
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to 
LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESSv NSRDC 311 0
' i .... . -- 
~~~~~~~~~~~~~~~~~. .. .- .. ..
~~~~
mm 77F7" ~~~~~~~~~~~~~~~~~I 7777777
N t _____ ___i_ ___ r ·- _ ---
-~~ ~ - .- - -~ _ _---
-0.6 , 
- 6 -4 - 2 0 2 4 6 8 10 12 14 6 s18 2G 22 £4
SYMBOL ALPHA




















0.000 DATASET CANARD DATASET
O;GO CDN2329 0.0OO DN2333
. O N C Z337. 20.000
RUDDER 0- .000
CNPCOS 1.000
DATA HIST. CODE I*C
REFERENCE INFORMATION
CANARD SREF 1.3550 S.FT.
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LMSC/HREC BOOSTER STUDIES, CANARD FLAP .CONTROL EFFECTIVENESS,





ELEVTR - 0O.0OV RUDDER
UNGPOS . i.00b CNDPCS



























SCALE 1.5000 . FERCNT
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_- _
I_- _, _ -s - -_ 
- -_ - -_ -
-_ - - _ __
' _ 
- - I - -
-_i 
_1 I i - - - -
_~~~~~~~~~~~~~~~ =, ,, , 
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l0 19 14 s16 r 20 24
- REFERENCE INFORMATION
DATASET CANARC SREF 1.3550 SC.FT.
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.Q I
:MSC/HREC BOOSTER SIUDIES. CANARD FLAP CONIROL EFFECTIVENESS. NSRDC 3110
- -. - - _ _____  -,_ _ _ -_- ______· _________
L.. 
_~~~ : - -- _
. . 6 m . i J I i r , m · I J i * e i - . a 2 4 6 8 0 12 I 6 , 2 . . 2.
6 - 4 - 2 0 2 4 6 8 %0 %2 %4 16 ~8 2,0 2~.2 24 26S
CANARD
VALUES DATA SOURCE
BETA - 0.000 DATASET CANARC DATASET
INCICW 0.O D DN2329 .000 DN2333












YHRF 0.0000 - INCHES
ZMRP O.Z250 INCHES
SCALE 1.5IUO PERCNT





































10.000 CATA MIST. CODE I*C
I
CN23293 17 SEP 71 PASE 21 06
I -. - - - -- ' --,^^ ~`- - ft - .-- -- ~~- - -
LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS. NSRDC 3110
_ _-
,- . . _ _._._.
__ ' 
__. 






























DATA SOURCE REFERENCE INFORMATION
CATASET CANARD DATASET CANARD SREF 1.3550 SQ.FT.
DN2341 0.000 DN2345 iO.ODO LREF 41.4360 INCHES
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ELEVTR - 10.000 RUDDER
WNGFOS 1.l000 CNCPOS
DATA MIST. CODE I*C
_e id 12 14 16 18 22 24 26
CANARD
DATA SOURCE REFERENCE INFORMATION
DATA SET CANARD CATASET CANARD SREF 1.3550 SQ.FT.
CN2341 0.000 CN2345 10.00o LREF 41.4360 INCHES
N2349 20.000 XLREF 41.1460 INCHESYMR .0000 .ODDNCHES
ZMR 0.2250000 INCHES
SCALE 1.5000 PERCNT
NSROC-3110, MSFC/LMSC BOOSTER B1C2F1W1V1
I I IJII
PAGE 2108t0N2341) 17 SEP 71
LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS, NSRDC 3110
, @ 0 *, * I * . * I . . . . .w  ' !'' ' * .* * It
. . _ __ ]~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'
_ ~~~~~~~~~. _ _ ,_ , 
-. 40 IL'L
-'6





















D 1 a10.000 CATA HIST. COCE I*C
NSRDC-31 1C.MSFC/LMSC BOOSTER BIC2FIWIVI
REFERENCE INFORMATION
CATASET CANARD SREF 1.3550 SQ.FT.
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6 _ ___ .. _. _. .'__
. . I. . .
0,I
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14 16 18 20 22 24 26
REFERENCE INFORMATION
DATASET CANARD SREF 1.3550 SO.FT.
CN2345 1iO.,U LREF 41.4360 INCHESBREF 41.4360 INCHES
XMRF 31.1400 INCHES
YMHRP O.0000 INCHES



































DATA HMIST. CODE I*C
I
(0N2341)3 17 SEP 71 PAGE 211 0
LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS, NSRDC 3110
_~. _ _ __ _ _ __ _ __
__ _ .___ _ ,_ _
-_ __ I _ - __ _ ____ __,
II__ 
__ _ _ __ _,,_ ___ __
6 -4 2 0 2 46 6 0 12 14 16 16 20 Z2 24 26
CANARD
DATA SOURCE
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LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS. NSRDC 3110
*ZFrI I ZT7ZJIII I '_ _i _
.11- _ - ___
...... e e = _ _ . , _ I_
_ . ,_ _-. . . ____ . . .
- .40





























14 16 22 24 26
REFERENCE INFORMATION
DATASET CANARC SREF 1.3550 Sa.FT.
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LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS, NSRDC 3110
,~ ~- T~- __ - ___
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LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS, NSRDC 3110
t -~~~~~~~~I I- 11- ____ __ _ .__ __ _
I:
- ~~~ - = _ -
JL- - -- -- - -J~LI W -J- L~L.-4- 44L 4-L LJ* ~LLJ L
-- . fX-- - -- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
f- - - ...... 
i i L i · J i i i · I i t i i i i a i d a i a i I i 'i i J i i i J i I ~ t i i a ! i J i ! i 
- 2 0 2 4 6 8 10
CAN
PARAMETRIC VALUES CATA SC
__ 0.380 BETA 0.000 DATASET CANARC
DC 3.000 INCICW 0.0D0 DN2353 0.000













14 16 18 20 22 24 26
OURCE REFERENCE INFORMATION
CATASET CANARD SREF 1.3550 S' .FT.
CNZ357 o0.000 LREF 41.4360 INCHES
BREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP G .0000 INCHES
ZHRP 0.2250 INCHES
SCALE 1.5000 PERCNT
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10.000 DATA HIST. CODE IJC
CANARD
DATA SOURCE REFERENCE INFORMATION
DATASET CANARD DATASET CANARD SREF I.3550 SQ.FT.
^N2353 0.000 CN2357 10.COo LREF 41.4360 INCHES
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LMSC/HREC BOOSTER,STUDIES, CANARD FLAP CONTROL EFFECTIVENESS, NSRDC 3110
'-r 1 ~r-'1r' ~1T~ J I|1 T *1 '* j 1T~ '-,~ , , T F - . -, . _ _ T _ ____1 































10,000 DATA HIST. CODE I*C
14 16 8s 20 22 24 26
REFERENCE INFORMATION
CATASET CANARD SREF 1.3550 SQ.FT.
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I MSC/HREC RBflRSTFR STIUDIESF. CANARn FI AP CfNTRfll FFFFCTIVFNFS, NSPRnC 110n
I ...L...L.. *, T.. ., ...i .. L.J.  '1 , . .
0 2
, ~~. . .<. .... .·.... .






















CA TA SET CANARD DATASET CANARD
DN2353 0.000 DN2357 l0.00o
DN2361 20.000
DATA MIST. CODE ItC
REFERENCE INFORMATION


























(DN2353) 17 SEP 71 PAGE 2 18
LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS. NSRDC 3110
-0°6!
- -.J- ----- - I - I - _______________ ____
..__ -..
- - - -
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10.00O DATA HIST. CODE I*C
CANARD
DATA SOURCE REFERENCE INFORMATION
CATASET CANARD DATASET CANARD SREF 1.3550 SQ.FT.
CN2365 0.000 DN2569 10.000 LREF 41.4360 INCHES
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LMSC/HREC BROSTER STUDIES. CANARD FLAP CONTROL EFFECTIVENESS. NSRDC 3110
*_w _ .,' _. -. .. -_ . _. -. __., ,. . -_ _. . _ _ . . . _.r ._ _r _ ~' - . ._ ._ _ _ .f






























DATA HIST. COCE 1*C
REFERENCE INFORMATION
CATASET CANARC SREF 1.3550 SQ.FT.
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10.000 DATA MIST. COCE I*C
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$0.000 DATA HIST. CODE I*C
- R
-to
· - 6 6
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LMSC/HREC BOOSTER STUDIES, CANARD FLAP CONTROL EFFECTIVENESS. NSRDC 311 0
t t _ _ I 1 -- Ic I _I I_ I I -
t~~~~~_ _ t_ _ - 1 _ __ - _ _ t _ -
L I~___ ___t:_ -_ ___ -__ __
t I T I I I I -  f I
1
L-1 ......-1 -1---I.-I 1-1
[ 1 1- 1 1 1 1 _ - 1- I I 1 1~~~~~~~~~~~~~~





















10.000 DATA MIST. CODE I*C
14 16 18 20 22 24 Z6
REFERENCE INFORMATION
DA TASET CANARO SREF 1.3550 SQ.FT.
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LM.SC/HREC BOOSTER STUDIESi CANARD FLAP CONTROL EFFECTIVENESS, NSRDC 3110
] i i ! i i i i i i I I ! i ! ! i i [: i i i ! i i r ! i ! I I i i i I I I ! ! i i i ~ ! 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~_I
'XLS 0 'Il"...
.- - - - - -~~~~~~~~~~~~~~~~~
b - - -~~~~~~~~~~~~~~~~~~~
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DATASET CANARD SREF 1.3550 SQ.FT.
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_~ti- __ _ _-_
- - __ ~ _ -__ -..-- - __ __ I __,
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1.000 CNDFOS 1. D00
CODE I*C
14 16 1s 20 22 24 26
REFERENCE INFORMATION
DATASET CANARD SREF 1.3550 SQ.FT.

















































[C~ J 10.000 DATA HIST.
C0N2377] 17 SEP 71 PAGE 2125
MSC/HREC BOOSTER STUDIES, CANARD FLAP CONTIRL EFFECTIVENESS. NSRDC 3110F i~ i ~ i-~ i t- tT- ,- ,vrr ir,- -· ,, t!I ,,r i ii m -s--ye IBr-r -r-, i ir~ ; in -
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I.MSC/HREC BOOSTER STUDIES,- AILERON CONTROL EFFECTIVENESS. NSRDC 3110
~~~~~~ ~~~~., . . ,.
._ _ _ _-. .___ _ 
t·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
. ... \ 
-10 - s 5 a10 5 20 25
AILERON DEFLECTION ANGLE. AILRON. DEGREES
PARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
NACH 0.380 BETA - 0.019 DATASET AILRON CATASET AILRON SREF 1.3550 SQ.FT.
INCIDC 3.000 INCIDW 0.000 EN2001 0.000 EN2389 10.00D LREF 41.4360 INCHES
DCIHCRL 7.660 CANARD O.OOG EN2393 2c.D00 BREF 41.4360 INCHESXMRP 31.1400 INCHES
ELEVTR 0.000 RUDDER 0.OO YMRP 0.0000 INCHES
WNGPOS 1.000 CNCPOS 1.OGO ZMRP 0.2250 INCHES
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LMSC/HREC BOOSTER STUDIES, AILERON CONTROL EFFECTIVENESS, NSRDC 3110






















BETA - 0.019 DATASET AILI
INCIDW 0.000 EN2001 0
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- 2.00 MACH 0.3 ETA - 0.19 ATSET AILRON DATAET AILRON SREF .355Q.F.
-. 20
C) 10.000 DATA MIST. CODE . IC S E . 0R
NSRc-3110.MSFC/LMSC BOOSTER Bl2FIWV EN2001 L7 SEP 71 PAGE 2129
-.10
-. 1 -$0 - 5 0 l Z5 20 5z
AILEPON DEFLECTION ANGLE, AILRON. DEGREES
SYMBOL ALPHA PARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
- .0O' M H YI10.380 BETA - 0.019 CATASET AILRON DATASET A/LRON SREF 1.3530 SG.FT.
O.OOO ZNC1DC 3.000 1NCIDW 0.000 EN2001 0.000 EN2389 Lo.O0O LREF 41.4360 INCHES
4.000 DINCRL 7.660 CANARD 0D000 EN2593 20.00D BREF 41.4360 INCHESXHRf 51.1400 INCHES
s~ooo6.0DO [LEVTR D.0DD0 RUDDER U.O00 YMRP 0.O000 INCHES
D0 WNGPOS 1.000 CNHFOS 1.000 ZNRP 'D.2250 INCHES
[2 10.000 DATA HI . COcE . ]*C
NSRDC-3110,MSFC/LMSC BOOSTER B612F1W1V1 CEN2001) ]7 SEP 71 PAGE 2129
;) 













































-10o - 5 . 0 I
ATI RERO NDF LfT
r% ILr-VUI' Ur-r Lr-, 
HBOL ALPHA ARAMHETRIC VALUES2 - 2.000 0.380 BETA - 0.019 DATASET
0.D00 INCIDC 3.000 INCIDW 0.000 ENZOOI
0 4o000 DIHDRL 7.660 CANARD 0.000 EN2593
6.000 ELEVTR 0.000 RUDDER 0.000
8.000 WNGPOS 1.000 CNDPOS 1.000


























RP QZ25DAL .15009LE 1.1000
















i t i i J, , i i i a i a a ! I ~ ~ ! I ! I I I I ~ i A i I I i i
%5
PAGE 2130
















IC VALUES DATA SOURCE
BETA - 0.019 CATASET AILRON
INCICDW 0.000 EN2001 0.000







DATASET AILRON SREF 1.3550













,, d . _ 
. _ . :~~~~~~~~~I
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AILERON DEFLECT-ION ANGLE. AILRON,
FARAMETRIC VALUES DATA SOURCE
0.380 BETA - 0.019 DATASET AILRON DATASET ASIL
3.000 INCIDW 0.000 EN2G00 0.00D EN2389 10.
T.660 CANARD 0.000 EN2393 20.000
0.000 RUDDER 0.000
1.000 CNDFOS 1.000






ON SREF 1 .3550 SQ.FT.
DUD00 LREF 41.4360 INCHES




SCALE 1 .5000 FERCNT
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ELEVTR - 10.000 RUDDER
WNGPOS 1.000 CNDPOS














CATASET AILRON SREF 1.3550 SQ.FT.
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OU



























-10 o 1o 15 Za
AILERON DEFLECTION ANGLE. AILRON. DEGREES
PARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
nACH 0.3800 BETA - 0.001 DATASET AILRON CATASET AILRON SREF 1.3550 SQ.FT.
INCICC 3.000 INCICW 0.D00 EN2341 0.000 EN2397 10.000 LREF 41.4560 lNCHES
CIHDRL 7.660 CANARD 0.000 ENZ401 20.GO0G 6BREF 41 4360 INCHES
XMRP 31.1400 INCHES
ELEVTR - 10.000 RUDDCCER 0.OD YMRP 0.0000 INCHES
WNGPOS 1.000 CNDPOS 1.000 SCALE 0.50 INCHES
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0 5 1 15
DEFLECTION ANGLE. AILRON. DEGREES
DATA SOURCE RE
CDATASET AILRON DATASET AILRON SREF
0 EN2341 0.000 EN2397 10.000 LREF
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-$0 - O .5 0 15 20 -5
AILERON DEFLECTION ANGLE, AILRON. DEGREES
PARAMETRIC VALUES CATA SOURCE REFERENCE INFORMATION
MACH 0.360 BETA - 0.001 CATASET AILRON CATASET AILRON SREF 1.3550 SQ.FT.
LREF 41.4560 INCHESINCICC 3.000 INCICW 0.000 EN2341 00 EN2397 10.000 LREF 41 430 NCHES
DIHDRL 7.660 CANARD 0.000 EN2401 20.000 BRpF 41.4360 INCHESXNRP 31.1400 INCHES
ELEVTR - 10.000 RUDDER 0.000 YMRP 0.0o00 INCHES
WNGPOS 1,000 CNDPOS I.000 ZMRP 0.2250 INCHESSCALE I.5000 PERCNT
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I.TTTT-Pi~~~-I
I ~ ~ ~ ~ b, ____________,,-___ _________________ 
_________________ 
_________________
l.JO .... L .. .. . .. I.' .1 . I[11
-15 -10 -5 0 10 5 20 Z5
AILERON DEFLECTION ANGLE, AILRON, DEGREES
SYMBOL ALPHA : PARAMETRIC VALUES DATA SOURCE REFERENCE INFORMHATION
.0- , MAC 0.380 BETA - 0.001 DATASET AILRON CDATASET AILRON SREF 1.3550 SQ.FT.
0.000 INCXDC 3.000 INCIDW 0.000 EN2341 0.000 EN2397 10.0a00 LREF 41.d460 INCHES
4.000 DIHDRL 7.660 CANARD 0.000 EN2401 ZOXoM BREF 31.1400 INCHES
' ~~~~XHRP 51.1400 INCHES
6.000 ELEVTR - 10.000 RUDDER D.00o YNRP 0.0000 INCHES
8.000 WNGFOS 1.0O0 CNDFOS z.O0O ZMRP U.2250 INCHES
V~ 10.00( DATA MIST. CODE I*C SCALE 1.500uo PERCNT
NSRDC-3110.MSFC/LMSC BOOSTER BIC2F1WIVI
I
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-10 -o5 5 1o 15
AILERON DEFLECTION ANGLE. AILRON. DEGREES
PARAAETRIC VALUES DATA SOURCE REI
MACH 0.31.561 BETA - 0.001 DATASET AILRON DATASET AILRON SREF
INCIOC 3.000 INCIOW 0.0D EN2341 0.D00 EN2397T 11.12 LREF
BREF
OIHDRL 7.660 CANARD U.OD0 EN24D 1 20.101 MRE
XHRPELEVTR - 512.0121 RUDDER O.O01 YZRP
WNGPOS 1.122 CNDPCOS 1.ZR0 SCSCALE
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DATA HIST. CODE I*C
o 5 0o 15
AILERON DEFLECTION ANGLE. AILRON. DEGREES
UES CATA SOURCE RE
O.000 CATASET AILRON CATASET AILRON SREF
CW 0.000 EN2353 0.000 EN2405 IO.G00 LREF
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I ......
~~~ _______ ______________ . ______,
~~~~~__,____ _______ ___ ____ _______. .______ = _____
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DATA nIST. CODE I*C
10 5 20Z 25
AILRON. DEGREES
REFERENCE INFORMATION
DATASET AILRON SREF 1.3550 SQ.FT.
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w -t I . itr t,, ., l ,,,|.tl I ,_ **. *. * ** I l'i.** 
vl'llllfI
,'~~~~~~~~~~~ ~~~~~~~~~~~~~. ,.'' -.. ..
.
. . _~~I
-S5-50 - -5 0
AILERON DEFLECTION ANGLE,
ALFHA PARAMETRIC VALUES DATA O5URCE
2.00G MACH 0.380 BETA 0.0 0 .. CATASEt AILRON D
0.000 INCICC 3.000 INCICW 0.000 ENE353 G.000 E
4,000 CIHCRL 7.660 CANARD 0.000 ENZ409 20.000
6.000 ELEVTR 10.000 RUDDER C.000
B. VOl tGFPOS 1. 000 CNCFOS 1.uaoo





DATASET AILRON SREF 1.3550 SQ.FT.















































































-0 5 10 5 20 Z5
AILERON DEFLECTION ANGLE, AILRON. DEGREES
FPARAETRIC VALUES DATA SOURCE REFERENCE INFORMATION
0.380 BETA C.000 DATASET AILRON CATASET AILRON SREF 1.3550 SQ.FT.
3.000 INCIDW 0.000 EN2353 0.000 EN2405 10U.00 LREF 41.4360 INCHES
~7.6860 CANARD o0.oo~ E 2409 2~BREF 41.4360 INCHES
7..66G CANARC 0.0G0 EN24G9 20000EXHMRP 31.1400 INCHES
10.000 RUDDER 0.000 YMRP 0.0000 INCHES
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ON SREF 1.3550 SQ.FT.





SCALE 1 5000 FERCNT






































BC 10.000 DATA MIST. COCE I*C
NSRDC-3110oMSFC/LMSC BOOSTER BIC2FIWlV1 PAGE 2143


































-10 - 5 0 5 10 15 20 25
AILERON DEFLECTION ANGLE. AILRON. DEGREES
PARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
MACH 0.380 BETA 0.000 DATASET AILRON DATASET AILRON SREF 1.3550 SQ.FT.
INCICC 3.000 INCICW 0.000 EN2353 0.000 EN2405 10.000 LREF 41.4360 INCHES
CIHCRL 7.66G CANARC G.GGG EN2409 20.000 BREF 41.4360 INCHES
DIHDRL 7.660 CANARD 0.000 XMRP 31.14UD INCHES
ELEVTR 10.D00 RUDDER 0.000 YMRP 0.0000 INCHES
WNGPOS 1.000 CNDPOS 1.000 ZMRF 0.2250 INCHES
SCALE 1.5000 pERCNTDATA MIST. CODE I*C
NSRDC-3110,MSFC/LMSC BOOSTER BIC2FIWIVI
r
. I . I








AILERON DEFLECTION ANGLE. AILRON. DEGREES
UES DATA SOURCE RE
- 0.016 DATASET AILRON DATASET AILRON SREF
OW G. 00 EN2325 0.000 EN2413 10.000 LREF
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- 5 O 5
AILERON DEFLECTION ANGLE,
FARAMETRIC VALUES DATA SOURCE
0.380 BETA - 0.016 CATASET AILRON C
3.000 INCIDW 0.000 EN2325 0.000 E
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e I
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- .016 DATASET AILFON
CD 0.000 ENZ32S O.COO





10 15 ZO Z5
AILRON. DEGREES
REFERENCE INFORMATION
DATASET AILRON SREF 1.3550 SC.FT.
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- 5 0 
AILERON DEFLECTION ANGLE,
IC VALUES DATA SOURCE
BETA - 0.016 DATASET AILRON
INCICW 0.000 EN2325 0.000






10 15 20 25
AILRON, DEGREES
REFERENCE INFORHATION
DATASET AZLRON SREF 1.3550 SQ.FT.
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AILERON DEFLECTION ANGLE, AILF
PARAMETRIC VALUES DATA SOURCE
'0.360 BETA - 0.016 DATASET AILRON DATASET
3.000 INCIDW 0.000 EN2325 0.000 EN2413
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FI ' ~1' rt - it r I _ *T*~ -v-1r-- II T T wT 1---r- r 1- *1- -F 
~~~~~~~~~~~~~~~~~~~~~~~~' . _ .. _
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- 5 0 0 5s 20 25
AILERON DEFLECTION ANGLE, AILRON. DEGREES
PARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
0.380 BETA 0.016 DATASET AILRON DATASET AILRON SREF 1.3550 SQ.FT.
3.000 INCIDW 0.000 EN2325 0.000 EN2413 1u.000 LREF 41 .4560 NCHES
BREF 41.4360 INCHES
7.660 CANARD 20.000 EN2417 20.000 XMRF 31.1400 INCHES
0.000 RUDDER '0.000 tMRF 0.0000 INCHES
1.00G CNCPOS 1.000 SCALE 0.2250 NCHES
SCALE - 1.5000 PERCNT
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-10 - 5 - 0 20 255 ZS
AILERON DEFLECTION ANGLE. AILRON. DEGREES
FARAHETRIC VALUES CATA SOURCE REFERENCE INFORMATION
nACH 0.380 INCIDC 3.0 DATASET AILRON DATASET AILRON SREF 1.3550 SQ.FT.
INCIDW 0.000 DIHDRL 7.660 EN2421 - 10.000 EN2349 0.000 LREF 41.4360 INCHES
CANARC 20.000 ELEVTR - 10.000 EN2425 20.000 BREF 41.4360 INCHESXMRF 31.1400 INCHES
RUDDER 0.000 WNGFOS 1.OD YMRF 0.0000 INCHES
CNDCOS 1.000 ZMRP 0.2250 INCHES
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AILERON DEFLECTION ANGLE, AILRON. DEGREES .
LUES DATA SOURCE REFE
IDC 3.000 DATASET AILRON DATASET AZLRON SREF
DRL 7.660 EN2421 - O.O00 ENZ349 0.000 LREF
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t- Iwd wll l I' .' '''I ' w w ; W %I l
i ! ~ l- 
! ...... !
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10.000 DATA HIST. CODE MVI*C
10 15 20 25
AILRON. DEGREES
REFERENCE INFORMATION
DATASET AILRON SREF 1.3550 SQ.FT.
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- 5 0 5
AILERON DEFLECTION
PARAMETRIC VALUES CAT
0.380 INCIDC 3,.000 DATASET AILR
0.UO CIHCRL 7.660 EN2421 - 10.












ON SREF I.3550 SQ.FT.
OO c LREF 41.4360 INCHES
BREF 41.4360 INCHES
XHRF 31 .· ' at.
YMRP .O0010 INCHES
ZMRP 0.2250 INCHES
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1
2
-- 1 b---|-===- -- | t
r - .... 
5 10 I 
CTION ANGLE. AILRON. DEGREES
CATA SOURCE RE
ET AILRON DATASET AILRON SREF
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AILERON DEFLEC
SYnBOL ALPHA FARAMETRIC VALUES
2.U000 ACH 0.380 INCIDC 3.000 DATASI
.000 INCIDW 0.000 IHCDRL 7.660 EN24Z1
4 . 000 CANARDC 20. 'C ELEVTr - 1.000 N242:
6.000 RUOCER 0.000 WNGPFOS .D00
8.000 CNDPFOS 1.000
fD IO.Go0 CDATA HIST. COCE NVI*C
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AILERON DEFLECTION ANGLE. AiLRON.
PARAMETRIC VALUES DATA SOURCE
0.380 INCIOC 5.000 CDATASET AILRON DATASET AILF
D.000 DIHDRL 7.660 EN24Zi - 10.000 EN2349 D
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DC 1*10.000 DATA HIST
r -tt -! i ~ i r ~ I r i _ ; '_ _ r _r _ _ _ _ ...... t -I it ~ t- I. j
_ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i
_ 
_ . .II_^K
- 5 a 5 10 5 20 25
AILERON DEFLECTION ANGLE. AILRON. DEGREES
PARAMETRIC VALUES DATA SOURCE REFERENCE INFORHMATION
0.3$30 BETA - G0.01 CATASET AILRON - DATASET AILRON SREF 1.3550 SQ.FT.
3.000 INCIDW 0.000 EN2361 0.000 ENZ4Z9 IC0.000 LREF 41. 4360 INCHES
7.660 CANARD Zooorl' ENZ43S 20.O0~ BREF 41.4360 INCHES7.660 CANAfiC 2G.GGG' * ,XMRP 31 .1400 INCHES
10.000 RUDDER 0.000 YHMRP 0.000 INCHES
I .000 CNDPOS 1.000 ZHRF 0.2250 INCHES
SCALE 1.5000 PERCNTCODE I*C
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PARAMETRIC VALUES CATA SOURCE
0.3D0 BETA - 0.001 CATASET AILRON
3.000 INCIDW 0.000D EN2361 0.000
7.660 CANARC 20.000 EN2433 20.000
s10.00 RUDDER 0.000
1.000 CNDPOS 1.000
10 15 20 25
AILRON. DEGREES
REFERENCE INfORMATION
CATASET AILRON SREF 1.3550 SQ.FT.

















































10.000 CATA' MIST. CODE I*C
-_ 
I
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) I. I I I | 
- ,,,-
?~~
_ _ r _ .
r.
. 1'
_ _ _ . .. ._ _ _~~~~~~~~~~~~~~~~~~~~
-10 -5 o s iu 15
AILERON DEFLECTION ANGLE. AILRON. DEGREES
PARAMETRIC VALUES DATA SOURCE RE
MACH. 0.38 BEETA - G.00G DATASET AILRON DATASET AILRON SREF
iNCIDC 3.000 INCIDW 0.000 EN2361 0.000 EtP?AF 10.OO. LREF
DIHDRL 7.660 CANARD Z2.000 EN2433 20.000 aX=rXHRP
ELEVTR 10.000 RUDDER 0.000 YHRP
WNGPOS 1. 000 CNCFOS 1.000 ZNRP
SCALE
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l .i w l .. w . l, . , r i I , i . ir. . . F f . l 




a i i i. . ii i i ii 
-10 - 5 0 5 10 Is 20 Z5
AILERON DEFLECTION ANGLE. AILRON, DEGREES
FARAMETRIC VALUES DATA SOURCE REFERENCE INFORMATION
MACH 0.390 BETA - D.O01 DATASET AILRON DATASET AILRON SREF 1.3556 SQ.FT.
INCICC 3. 0D0 INCICW 0.000 EN2361 .0000 ENZ4z9 10.000 LREF 41 4360 INCHESBREF A1.4360 INCHES
DIHCRL 7.660 CANARC 20.000 XMRF 31.1400 INCHES
ELEVTR 10,000 RUDCER 0.000 YMRP .0000 INCHES
WNGPOS 1.000 CNCPOS 1.G000 ZMRP 0 250 INCHES
:DATA IST. CGCE I*C SCALE 1.500o pERCNT
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-10 -5 0 5
AILERON DEFLECTION
FARAMETRIC VALUES CAl
MACH 0.380 BETA - 0.001 CATASET A]LI
INCICC 3.000 INCIDW 0.000o EN2361 O
CIHDRL 7.660 CANARD 20.000 EN2433 20
ELEVTR 10.000 RUDDER 0.000
WNGPOS 1.000 CNCPOS 1.000
DATA MIST. COVE 1*C













RON VATASET AILRON SREF
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! r _ _ _ _ _ _ _ _I " i- I d , I , · f ! w .· u , , wI, r i I I ' · l
I~~~~~~~~~~~~~~~~~~~~~~~~
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I-
t5 -10 - 5 0 5
AILERON DEFLECTION ANGLE,
ALPHA PARAMETRIC VALUES DATA SOURCE
2.000 MACH 0.380 BETA - O.01 . CDATASET AILRON
0.000 INCIDC 3.000 INCIOW 0.000 EN261 0.000 E
4.000 DIHDRL 7.660 CANARDC 2D.oo EN2A33 20.000
6.000 ELEVTR 10.000 RUDDCCER D.O
0.000 WNGPOS 1.000 CNDFOS 1.000




DATASET AILRON SREF 1,3550
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DATA HIST. CODE I*C
0 5 iC 15 20 25
DEFLECTION ANGLE. AILRON, DEGREES
DATA SOURCE REFERENCE INFORMATION
5 ATASET AILRON CATASET AILRON SREF 1.3550 SQ.FT.
EN2465 0.000 EN2481 10.000 LREF 41.4360 INCHES
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- 0 5-O -t5
AILERON DEFLECT-ION ANGLE. AILRON. DEGREES
FARAMHETRIC IALUES DATA SOURCE RE
0.380 BETA 0.005 DATASET AILRON CATASET AILRON SREF
BREF0.000 DIHCRL 7.66 - EN2465 0.00G EN2481 i.o LREF0.330 sLsiTR U.Iuuu _*Z435 20.000 XMRP
1 . OOG YMR P













_I ........ - -
!
b~~ ~~~~~~ ~~~~~~ , ,s,_. ;'= ===___='_
r, , ' ........ r ..... ~~~~~~~~~~~~
_ * * I . I I
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-9















r~ 10.000 DATA HIST. COCE
-5 O 5 10 15 20 25
AILERON DEFLECTION ANGLE. AILRON. DEGREES
C VALUES DATA SOURCE REFERENCE INFORMATION
BETA 0.005 CDATASET AILRON CATASET AILRON SREF 1.3550 SQ.FT.
DIHCRL 7.660 EN2465 0.000 EN2481 10.0G LREF 41.4360 INCHES
ELE9TR 0.ODO EN2485 2o.O0O BREF 41 .4360 INCHESXMRF 31 .1400 INCHES
YMRP 0.o0000 INCHES
ZMRP 0.2Z50 INCHES
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~' t t'''i i ,i i v . . . . . . "' . r,E r v :'. w i "I I i * t z, i
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DATA HIST. CODE I*C
DEGREES
REFERENCE INFORMATION
ON SREF 1.3550 SQ.FT.
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- < ~~~~rrr-r-r -,- - --,--
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________________________________________ __ I ___________________ __________________i
-. 20 ' ' ' 
*-1S -10 -5 ID 20 25
AILERON DEFLECTION ANGLE
PARAMETRIC VALUES DATA SOURCE
0.360 BETA 0.005 DATASET AILRON
0.000 DIHCRL 7.660 EN2465. 0.000





CATASET AILRON SREF. I.3550 SQ.FT.
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- 5 0 5
AILERON DEFLECTION ANGLE,
FARAMETRIC VALUES -DATA SOURCE
0.380 BETA 0.005 DATASET AILRON [
0.000 DIHDRL 7.660 EN2465 0.000 E
0.000 ELEVTR 0.00o EN2485 - 20.000
. DOG
. CODE I*C
10 15 20 25
AILRON, DEGREES
REFERENCE INFORMATION
ATASET AILRON SREF 1.3550 SQ,FT.
N2481 10.000 LREF 41.4360 INCHESBREF 41.4360 INCHES
XMRP 31.1400 INCHES
YMRP G.OOOG INCHES
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DATA HIST. CODE I*C
AILERON DEFLECTION ANGLE. AILRON, DEGREES
UES DATA SOURCE REFERENCE INFORMATION
0.001 DATASET AILRON DATASET AILRON SREF 1.3550 SQ.FT.
RL 7.660 EN2461 0.000 :ENZ489 10.000 LREF 41.4360 INCHES
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I5 -to - 5 O 5 10 15
AILERON DEFLECTION ANGLE, AILRON. DEGREES
PARAMETRIC VALUES DATA SOURCE RE
0.380 BETA 0.G01 DATASET AILRON DATASET AILRON SREF
0.000 DIHORL 7.660 EN2461 0.000 ENa489 10.000 LREFLREF
0.000 ELEVTR - 10.000 EN2493 ao0.oo XBRFF
1.000 MHRPI...
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....... R w-- -- w ..... - * . v- ,* ....- -- ..... v ........ - ....... - Z- ...
0 # f~~~~~t e T | f 1 - # 1 t 1 T t f - _~~~~~~~~~~~~~~,',
- . _ .
J5 - JiB 5 5ZD t5 .O_:
AILERON DEFLECTION ANGLE.
PARAMETRIC VALUES CATA SOURCE
0.380 BETA D.01 DATASET AILRON
0.000 DIHDRL 7.660 EN2461 0.000 E





DATA HIST. CODE I*C
DEGREES
REFERENCE INFORMATION
ON SREF 1.3550 SC.FT.
000 LREF 41.4360 INCHES
DREF 41.453G( INCHES
XMRP 31.1400 INCHES
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- 5 0 5 10
AILERON DEFLECTION ANGLE, AILRON, DE
PARAMETRIC VALUES CATA SOURCE
0.380 BETA 0.001 CATASET AILRON CATASET AILRON
0.DO DIHCRL 7.660 EN2461 0.000 EN2489 10.000
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SH±AC4 0.380 BETA .001 CDATASET
INCIOW U.000 DINORL 7.660 EN2461
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LMSC/HREC BOOSTER STUDIES. AILERON CONTROL EFFECTIVENESS, NSRDC 3110
tt
s -O - 5 O 5 0 15 20 25
AILERON DI
SYMBOL ALPHA PARAMETRIC VALUES
2.000 -4ACH 0.380 BETA 0.001
0.000 INCIDW O.000 DIHDRL 7.660
4O 000 RUDDER 0.000 ELEVrR _ 10G.00
6.000 WNGPOS 1.000
8.0G0
10.000 DATA MIST. CODE IlC








DATASET AILRON SREF 1.3550 58.FT.











































:L ALPHA FARAMETRIC V,
- 2.000 MACH 0.380 BE
O.DO INCICW 0.000 ClI
4.000 RUDDER 0.000 ELI
6.000 WNGPOS 1.000
8.000





0 5 10 15
AILERON DEFLECTION ANGLE, AILRON. DEGREES
.UES DATA SOURCE RE
- .025 s DATASET AILRON CATASET AILRON SREF
fRL 7.660 ENZ469 0.000 EN2497 10.000 LREF



























































I~~... I .. ' :.
-10 O ' 5 10 I5


















10.000 DATA MIST. CCCE I*C
NSRDC-3110.MSFC/LMSC BOOSTER BIVIWI
REFERENCE INFORMATION
DATASET AILRON ' SREF 1.23550 S.FT.

























































- 5 O 5 O1
AILERON DEFLECTION ANGLE. AILRON.
PARAMETRIC VALUES DATA SOURCE
0.350 BETA - O.G5S DATASET AILRON DATASET AILI
0.000 DIHCRL 7.660 ENZ469 0.000 ENZ497 10
0.000 ELEVTR 10.000 EN2501 20.000
1.. 000






ON SREF 1.3550 SQ.FT.
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.40 ;[ ,' .-. . . . ' . .. ,w . . . .----
- 5 0 5
AILERON DEFLECTION ANGLE
C VALUES DATA SOURCE
BETA - 0.025 DATASET AILRON
DIHDRL 7.660 EN2469 0.000
ELEVTR 10.000 EN2501 20.000
DATA HIST. CODE I*C
rt- - -
10 15 . 20 25
AILRON. DEGREES
REFERENCE INFORMATION
DATASET AILRON SREF 1.3550 SQ.FT.
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-- 0 --- -. ,,
-1-~~~~~~~~~~~igl- 
-
r______________________ _______________________ _______________________ ________________________ ______________________________________________
g_ _ _ _ _ _ _ __ _ _ _ _ _ _ ·_ _ _ _ _ _ _ 
_ _ _ __ ___ I______
-5 10
AILERON DEFLECTION ANGLE. AILRON.
PARAMETRIC VALUES CATA SOURCE
0.360 BETA - 0.025 A TASET AZLRON CATASET AILI
0.000 CIHDRL 7.660 EN2469 . : 0.000 EN2497 IlI








ON SREF 1.3550 SQ.FT.
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- 0.025 CATASET AILRON C
RL 1.660 EN2469 0.000 E
TR 10.000 EN2501 20.000
DATA HIS1. CDvE I*C
CA
N
10 15 20 t5
AILRON, DEGREES
REFERENCE INFORMATION
TASET AILRON SREF 1.3550 SQ.FF.
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LMSCI/MSFfC RBflSTFR STDIFS. IAT-nlRF STATIC STARII ITY DERIVATIVES, NSRDC 3110.
., , , , , a , I , . . . . . . . . , .. d I I . . . I .. i I i It ' ' ' [I'- -'
//
[XAXC/
' [' '" t"=z
:[ ......-- --
6 - 4 - 2 ° · 4 6 63 10 1;' %4 . 6 %B 20
ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL MACH PARAMETRIC VALUES DATA SOURCE
0Q .360 INCIOC 3.000 INCICW 0,000 CATASET ALPHA DATASET ALPHA
DIHDRL 7.660 AILRON 0.00b FN2002 0.033 FN2003 6.133
CANARD 0.00O ELEVTR 0.000 FNZ004 15.392
RUDDER 0.0 0 WNGPOS 1.000
CNDFPOS 1.00
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ANGLE OF ATTACK. ALPHA, DEGREES
C VALUES DATA SOURCE
INCIDW 0.000 DATASET ALPHA DATASET AL
AILRON 0.000 FN2002 0.033 FN2003
ELEVTR 0.000 FN2004 15.392
WNGPOS 1.000
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_f _ _ _ _ _ ___ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'1 
.~~~~~~~~~~~~~~~~~~~~~~~'
6 - 4 -2 D 2 4 6 8 lo 12 14 16 Id 20
SYMBOL MACH






ANGLE OF ATTACK. ALPHA, DEGREES
PARAMETRIC VALUES DATA SOURCE
3.000 INCICW O.OO CDATASET ALFHA DATASET A
7.660 AILRON 0.G00 FNZD0GZ 0.033 FN203
0.000 ELEVTR 0.0GG FNZDO4 15.39Z




LFHA SREF 1.3550 SQ.FT.
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2 4 6 8 10
ANGLE OF ATTACK. ALPHA, DEGREES
UES DATA SOURCE
low 0.000 DATASET ALPHA CATASET A
ON .. Ovo FN2066 0.048 FN2D67








































ANGLE OF ATTACK. ALPHA, DEGREES
VALUES DATA SOURCE
ICICW 0.000 CATASET ALPHA DATASET A
ILRON 0.000 FNZ066 0.048 FNZG67
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; _ . · . ... . . . . . I . . I . . . ... I . . I . . . . . . . . .
6 - 4 - 2 0 2 .4 6 B 10 12 14 16 IB 20
ANGLE OF ATTACK, ALPHA,' DEGREES
PARAMETRIC VALUES












ALPHA DATASET. ALP-A -








YHRP D.OODO. . INCHES
ZMRP 0.25Z0 INCHES
SCALE I.5000 PERCNT






























































ANGLE OF ATTACK. ALPHA. DEGREES
UES DATA SOURCE
oW 0.000 CATASET ALPHA DATASET A
ON 0.000 FN2010 0.065 FN21II
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LAT-DIREC STATIC STABILITY DERIVATIVES. NSRDC 3110
fl 'I' ' ,-i,.i 0 g TT', ' I i'i~ ' ,~ ~sr f rt-- __ __
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4 6 8 10
ATTACK. ALPHA, DEGREES
CATA SOURCE
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15.000 INCICW 0.000 CATASET
7.660 AILRON G.000 FN2006
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i: I I i ' '·ii I I i i I . .~ i .... , i i , i_ i . ,. I , , i- i 
= = = == =-==~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- r-l-
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2 4 6 8 10






CDATASET - ALFHA DATASET
FN2006 - 0.290 FNZDO
FN2008 15.596
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LMSC/MSFC BOOSTER STUDIES, LAT-DIHCL SIAII 51 AUIL IY UtKIVAIIVLb, NbKUL JllU
_____ .. _.____. 1_
· i~I. .'
_ -I -ii I _ I I i 
6 -4 - Z 0 2 4 6 3 82 14 16 16
ANGLE OF ATTACKt
SYMBOL MACH PARAMETRIC VALUES
Q 0.30O INCICC 3.000 INCIDW 0.000 CATASET
DIHCRL 7.660 AILRON 0.000 FNZ194
CANARD 0.000 ELEVTR 0.00 FN2196
RUDDER 0.000 WNCFOS 1.00,G
CNGPOS 1.000







































































RUDCER f .00o · WNGP
CNCFOS $ I.OUo
DATA HIST. COCE. I
ANGLE OF ATTACK. ALPHA, DEGREES
.UES DATA SOURCE
IC G.OaO CDATASET ALPHA DATASET A
RON 0.00o FN2194 0.G07 FN2195
VTR r.C. 0 OG FN2196 15.277
,OS I .G 0O
ALPHA SRE













ALE 1. 50U0 PEFCNT
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low,
: I I 
LMSC/MSFC RBfSTFR STln'IllF. I ATIlir ATTIC T ARII 1' T nFl I IA I WvCC. RkTli '41' 1 
_, ,,v_§ _ bf v Vb Vu I lll/ ti;;8 Vll L,/& UlILop *dlt &q, 1d/I1 MI&IJIlUL I I IJbt fill ·11 ILlwil lllJIlUl dJ A V
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DATASET ALPHA I DATASET ALPHA
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CNOPOS - .000 
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LMSC/MSFC BOOSTER STUDIES. LAT-DIREC STATIC STABILITY DERIVATIVES. NSRDC 31110
_ _ _ _ _. ... 
_...._ 










,~ ~ .J ,,,,
4 6 8 10 12 14 16 i
ANGLE OF ATTACK, ALPHA. DEGREES















CA TA SE T
FNZ25t
FN2260
DATA MIST. CODE I
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SC/MSFC BDDSIER 51UDl!-S, LkT-DIREC SIATIC STABILITY DERIVAIIVES, NSRDC 3110
_~~~~~~~~~ . , r
_~~~~~~~~~~~~~~~~~~~~~~~~ -
_._,_ 
_ '~~~~~~, *=. _' __ ,-
_ _ 4 Z 4 6 8 ~20 12 14 16 ~B 20
SYMBOL MACH





ANGLE OF ATTACK. ALPHA. DEGREES
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i .... :'T¸ .... ""'"
... ·- .. 
--- ,-
i-~ ..... 
b=-= = ez = t~~~~~~~~~~~~~~~~~
. --- ^ -:....:
- A 6 10 12 14
SYMBOL MACN











ANGLE OF ATTACK. ALPHA. DEGREES
 VALUES DATA SOURCE
INCICW 0.D00 DATASET ALPHA CATA'SET A
AILRON 0.000D FN2018 .050 FN2019
£LEVTfi G.OD FFNZG2O 15.36Z
WNGFOS 2.000
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ANGLE OF ATTACK. ALPHA. DEGREES
LUES DATA SOURCE
ICW 0.000 DATASET ALPHA DATASET ALPH
PON 0.0G0 FN2G18 0.050 FN2019 6.
VTR 0.000 FN2020 15.362
POS 2.000
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ANGLE OF ATTACK. ALPHA, DEGREES
C VALUES DATA SOURCE
INCICW 3.000 DATASET ALPHA DATASET A
AILRON 0.000 FN2034 - 0.054 FN2035
ELEYTR 0.000 FN2036 15.349
WNGPOS 1.000
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4 6 8 10
OF ATTACK. ALPHA, DEGREES
DATA SOURCE
000 DATASET ALPHA DATASET 
000 FNZ034 - 0.054 FN2035




















DATA HIST. CODE I
















I MSC/MSFC RflOSTFR STllnlFS. IAT-DIRF. STATIC STARIII TYv nFRIVATIVFS. NSlRnC ?110n
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DATASET ALPHA DATASET ALPHA
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ANGLE OF ATTACK. ALPHA, DEGREES
UES DATA SOURCE
CW 0.000 CATASET ALPHA CATASET ALPHA
ON 0.000 FN2518 0.013 FN2519 6.138
(TR D nrO O FN2520 15.421
05 1. 000
REFERENCE INFORMATION
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OF ATTACK, ALPHA, DEGREES
DATA SOURCE
.OD0 DATASET ALPHA CATASET A
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E OF ATTACK, ALPHA. DEGREES
DATA SOURCE
0.000 DATASET ALPHA DATASET A
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.0ao
.o015s
.o010o
.005
.000
-. 005
-. o010
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